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ABSTRACT: 

PROBLEM TO BE SOLVED: To form a transparent intermediate layer to have uniform 
thickness and to exactly transfer a base pattern having a rugged pattern that the 
stamper has to the transparent intermediate layer, when a multi- layered optical 
information medium wherein a plurality of information recording layers are 
laminated via the transparent intermediate layer consisting of resin and the rugged 
pattern holding information exists on the surface of the transparent intermediate 
layer is manufactured. 

SOLUTION: In the manufacturing method for the multi -layered optical information 
medium, a stage wherein after a resin layer is formed on the information recording 
layer, a stamper which can transmit active energy light is brought into contact 
with the surface of the resin layer, successively the resin layer is irradiated 
with the active energy light through the stamper and then the stamper is stripped 
to form the transparent intermediate layer to which the rugged pattern is 
transferred is provided, the stamper at least whose surface having the rugged 
pattern formed thereon is constituted of polyolefin resin or fluororesin is used 
and the transparent intermediate layer is so formed that the difference between the 
maximum thickness and the minimum thickness of the transparent intermediate layer 
on an information recording area is ^10 /xm. 
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INT-CL (IPC) : Gil B 7/24; Gil B 7/26 
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ABSTRACTED-PUB-NO: JP2003022586A 
BASIC -ABSTRACT: 

NOVELTY - Stamper having corrugated pattern is made to contact resin layer on a 
substrate (SB) . An actinic ray is irradiated through the stamper and the stamper is 
peeled to form a transparent interface layer (TL) . The difference between maximum 
and minimum thickness of the transparent interface layer is 10 mu m or less. The 
corrugated pattern on the stamper is transferred to the transparent interface 
layer. 



USE - For manufacturing optical disk e.g. digital versatile disk (DVD) 
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ADVANTAGE - The corrugated pattern of the stamper is transferred to the transparent 
interface layer, correctly. 

DESCRIPTION OF DRAWING (S) - The figure shows a sectional view of the optical disk. 
(Drawing includes non-English language text) . 

Substrate SB 

Transparent interface layer TL 

ABSTRACTED-PUB-NO: JP2003 022586A 
EQUIVALENT-ABSTRACTS : 

CHOSEN-DRAWING: Dwg.l/l7 

DERWENT- CLASS: A17 A89 L03 T03 

CPI-CODES: A11-C04C; A11-C04E; A12-L03C; L03-G04B; 
EPI-CODES: T03-B01D1; T03-B01E3G; 

Previous Doc Next Doc Go to Doc# 



http://westbrs:9000^in/gate.exe?f^doc&state=jtcjqo.5.1&ESNAME=FRO&^^ 7/19/06 



(i9)H*H»iiw? (J p) 02) & §1 # 1^ ^ S (A) (immm&mm 

#192003-22586 
(P2003-22586A) 



(43)^ B ¥fiei5¥l»24B 0003.1.24} 



(SDlnta* 


IH3>nB^ 


PI 


r^i-F*(##) 


GllB 7/2S 


531 


Gl IB 


7/2B 53 1 5D12 1 




5 11 




511 








^I^SSt l}^<DftIl OL 18 H) 




4«R2001-200e06(P2001-20(l206) 




000003067 












?J£13^6 H29B (2001.8.29) 




llce^>t>i>!iKB4« 1 Tgl3S 1^ 






/mm^V irta tm •Jtf 

(72)3659* 






4$K2001 -134232(P2001 -134232) 




«S«5«f*B:B*«-TB13#l# 


(32)(B%B 


¥Jdei3^5^1B(a001.&l) 








B* (J P) 


(72)f»»# 










JtDWS'MiKB3Wlt-TB13#H» 














(74)f«i!A 


100082865 



















(54) »MliO«M 3KfllWt»«!>«&»itl 



(57) imt] 



(2) 



^^2003-22586 

2 



1 



sa^tgri-pT. i)>ommi>zmih^^9~yi:^hx tzmRi:Em^-ti>zbizii>)mwmiBi&iimLxm 

*>'i>18«?iutt>0^fflv\ [S*JB9] 15^X3' y>'V)^$*«0. 3~1. 8u> 

»$i:<^)ll*»10;«BmTfc=S:SJ:dfc^4'ia®S-je IfSS^SlO] «E^BISi*t=*5V^TI5ax^'yy^* 

vvmb. zmtsLm>^i^-wvc^fitii^!imbi: \.w^<rmimMim 

^•rsws¥a-ciiiE4"C*jLs-iiv^;t'*t®t [ o o o i ] 

m±izm&LxmBmmmim^i>jLm^m^hm^ [00021 

[»*«3i mmmmiizx^yj^^wA^^m xfi;Mm.^<m$.imL\^,m^.^yf'^9Vn'^x9 

8UiS^3f^t«flrr&ie^a»tSi»*«l *:t«2 VD (Digital versatile Disk) i^^StlTV^S**. 

x:f;P4f-HgSMtSBi^-it^rr&M?B?«SrSgL,-Cm [0003] ^ x^ff^^Mi^hm^b LX 

'?>BuS?Sttx*;i.:^-«5-{ilt1-€.^ CJ: 0 . buESS Wafc^^tcfcttSiWIsl^yXcTjigN a (igpst) fli. ft 

liia^5I^fc®'fl:1-^iS^3<03t««JK«a0S!Ji ffi!e^<0^m. ^ffllEII^:i:**^f^,ii.&. Z.ttt> 

ft. ^1f«iEM^<0^»fhfc J: S 3»5^Sli. 

[ita<«5] fiSfiiiiiijgisi^t, a««oii-^«*»A> fli^aNA-fhfcifc^. ffi3xh-e3Rsw^r««a^f5i 
j4;^^aiucBuie^^B?iS«%j'^^:<i:t>-si5&fflr]Ro. -5- 40 mx'hh. 3dgx^ifi*j:^ixhm^tmmmt. m 

m:. mimx^)v^-^^?mth:Lbizi.*)-m. t\im^9-\6i329^^m. m^9-6 3i 

mmi:^'^^'iizm,-fhm^Amfmmwff^ 2 2^4^. 10-30231 5^^«t:sK$ 

[if*«7l ME1B^MixiiT±fc:iJtt&¥%5$ m&b^h:ib1fi-mfTClhi>. %Wmiz\i. m±^z 
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^.■C^:<tRg«PLffl!l*><i>Altrs. t^**o-C. »S 

V\ fflSSB<7)^$l4. 0. 2~1. Sbb. iSFt 

L<I40. 4~1. 2mfrtHiX\,\mLSB\i^m 

^rsssB^fficoEiflvN-^'-yti, sttamizxm^ 
20 -e^s. i^fct. /fyxwL'^mmm. ^mmcomm 
m<^miz2Pmtzx 'otmsa^^^-yim^Lx. 

[00461 smmp Ln. las/mb-ASrSJif 
t. sm/^h'-j^mMm^mnNAitixmsB 

bmtL\>\ iO«&^<OfiiSi»iPL<7)«$J4. 30- 
3 0 0)uiBCOKH*>i?,S«?-f 5vl Lv>. ftgig 

30 PL*wrr&k. «a«PLaHfc:##Ufcfi«fe:J: 

[004 7] ftaiPL^^fl:-fS(C|gLT{4. iHi. 

^ixsimmPLtLti*)-nnix\>\ 

[00481 ^rfc. 0 1 t=5rr«|j§<0«i<s{CfcV^T. S 
«SBS-iiUTSS/B4h-AS:f|ffl£»JII L- 
1. IL-2tcA»$-frl.1g«i:tTfcJ:V^. 
40 [00491fi^^a 

^-yti. ^'^fsmTLmmizm&Ltim&^^^-y 
i:m-ti,zbizx*}m&^tih. tifiu as/m 
i^-j^mmp(>Mx&i,mizmBthmmm i l 

- 1 ti. »«S BKiaf«:lHfl^N*^'-vo5g^?t:j; f)}^ 
[00501 ll*$ffi®tt. Htt-AO-aS^RIt 



1 3 

« I L- 1 ) -i-i>!mmt<^v. ^ (^i:^ts) 
[0051] si^stt. iimitsmmmm^'^tzm^ 

nm<rMm.^f' <T^iztti^^. ts^wm^n 

[00521 mx.immMmMmmziini,mmm 
^tmmmm i l - ui. m^. m i ttJv^TTia 

[0053] ^^mTm^'^tw^mmmtmcmmi 

^Sfc<0*s»*Lv\ SbfcilfTefc*tt*»^>^:Siefii 

(^y^c^msmt LXii. T^M (7C*M«, I n. 
Ag, Au, B i , Se, A 1 , P. Ge, Si, 

V, Ta. Zn. Ti, Ce, Tb. Sn, P 

[00541 smmmmiMffysFfitk 

SI Sb.TebMc 

a+b+c=l 

a = 0. 2—0. 85. 
b = 0. 1~0. 6. 

c=0~0. 25 

c = 0. 01—0. 25 

Xht. Sbit^Mi}^J^^j:-ttri,b. ^M2mifi+^ 

sb^wM*j^-r?4t. issflais*^<^:o-r 
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14 

{t¥4^^<^j:-oX+^^j:$m^nti>tHz<\.\ Te# 

i^^mm-^zbimLK^^. Te^^r***^ 

[00551 i^mimxt±±j£Ltix o tz§ijmiwsL 

^(otiib^ ^mmb tx(Di&mimichti^j:\,^mA 
10 tz^\.'^x.w>Mmiix^i>tnm\'^zbifintv\\ti 
tit. mt^'ib^mbLX(r>mmtifm:htih, ^ 
<7)fz»). tmmffym^\i. ffiL<ii2~5 0ni.. 

»^L<<i4~2 0niii:-tS. 
[0056] ffi|g^<^^!^$^ffl<r^Si@^, 19^» 

m\i. mmLtikdi,zmmm^-n<r)^w.mxmj^ 
m&b-^hzbmtLw z<^mmzii\^x. simm 
^ix/mxumMx^'y ^mzx ^imth zbfm 
tLv^. mwm\,zm^^h^wbhx\,i. mtM. s 

i . Ge, Zn. A 1 , ^±mt^ii-t,WR.^iXh'y 

20 *[:<bhim<^)^m.^i:%xs^wt^mmiL\.'^. 
^im\<^i>:ibi>x^h, =&Km«t«cog[saio~ 

5 0 0nBT*5^ t3&«»* LV\ 

[00571 wmmm 



[00581 aHB*H®^ff$H!BfcK^$ii-f . 
J:-3fc:aS^JfJ:v>*«. etL<li5~5 0/i«, J: 

net. t<« 10-50 nmxh^ . mm'fmimt 
<¥ssmifim-t^i>b. m^tst>ifi±^<^£*)^<. t 

[00591 J: 0 1:. mmfmiiMnffyxM 
y^~vmzi.*)m^Ltz'^. m^'^^<r^^mm 
x<^v^tsih>ifi±%<^j:hti«>. nm>b9^m>bxm 

50 »xur±fct>v^T, SHB+iaiiofefcBSfcSd^ffs 
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10 0 6 01 ^^■^ffy§ckM^ fcfi/h^SttOlHi 

[0062] ^tJd, UlT-Ctt. ?Sttx^;W^-SSfl^ 
[0063] M^XS 

s B±tji. KtciB 1 nmrnm i l - 1 *^fi!t$^i 

[00 64]<>:V^-C. aS^aSOOfciD+'tHlCH 

ff)m.^3 0 1 fc . -e<o+*K:-ftftsn^3a§«3 0 

2 . ^iCrtFLC H tit|6j^5MfctJV^Trasa3 0 1 
H*^l:$*UtGg?3 0 3t5:«^S. 0^53 0 3$-. 3? 

je2 0 1 cort^fcHft^s t 0 . K^as o 
fct. »SSBfeJ:l/TO#g3 0 0OlHiex-r;l^2 

oo'^oHS^rffiJi^tcis^s^L-f. mta. ««sb 
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[0065] H4 tc^i d 

0 0*»<i>ttajt. ^ill3 0 2<^^hjgjiifc^ffi5 0 0 

im^-Th. zcob^. mm— y/1'2 0 o{:itimi& 

if^L<*420~l 00rpa-C|sI«$-li:. Pm^S 

[0066] ij^v^-c. msiz^FTtJiotz. mm~f)i^ 

2 0 0 ^JtSSWSar-Clll!|iK$ii-6 i: fcli OM^Sa 5 0 
10 Oi&®i-rs. fflRSB±fcffll|g>iRL** 

[00671 ^^<0Sj^im4^t:RR^$tl.^V\ >^ 

t yrj- hmizt3\.^xm^mmsiim<^f^im--t 

20 [00681 ffitBXg-CJi. lua J: 0 tc^31«Sr!i 
»LT«JiiJiRLj:i^fc?Sfl:-rSC:i:*«»* U\ 

[0 06 91 ze^^mtizlSLXii. mmni^i 
mmttim. wm^sooimnsBt^i^iRmtx 
i)'(>m!'mi:mtxi>x\>\ titft^^TH. ms 
izt5\^xmmRLiiBALti^. metzyp-^xoiz^ 

\.^xm!fmimaiti>zbtfimL\>\ m-mma. 
30 W3mmi>-t>mmm>3o%^|f^mthtTffm^z 
mbt. msmsico8o%i!fimkthiT'y^< 
ti>mi'rhzbmtt\>\ mmt^imxhb. msi 
mmmmiz^\>^x&*)±j!ii*)'^<^h. tfz. m 

Mi:W±t&^-(^>i^tfiw--rtfhb. mmmiztt(>i>( 

^tW^. a«SB<0l5B[SfS<^Tra7r^;W{4 
i^fcBR^Sa-f . W&i)^i^W±tTff)mzii\^X. *fi 

-^t>r,xi>x<. imti::iimmLxi>x\^¥. m 
[0070] z<^>^±mitxmiztn'rimmRL<r) 
t, w^im^hnmtz:^^m.^tvf^mm 

s=srji^Bgstt». mmmmmmtzi-^xiymh 

50 iSP*L<{410~2 0 0BJ/ciii», J:i)Jf*t<(13 



(10) 1$ffl2003-22586 
17 18 

o~ioo«j/ci2T*)a. ■ri>ztiPi^tL\>\ 

[007 1] m^msLimiV^(>mmmi:Wtt?> too7 5] ;^:j'ymootfiaa§aRLt<7^sw±, 

mcmmi^mi^izbiz^i,. ^wt^. »*L<»i3oid>aiaT. j:Oi?^L<«i ok 

mti>::tmtL\\ ^jthh. mmsmmm lo [ o o 7 6 1 gfeis. agx^. gjarg 

rtS**. fflS?g3 0 0«P3«gS3 0l<:o^'FgJ:Dt^ SHtxeTii. BQtc^iatc:, x^yj-iioo^m 

ismm^tzmmtht^. ^^n^i^mmmm^ii i3^^m!'mi:mixtx\>\ ism. mi ofcuwii 

[0 0 7 21!!8»IM{i, 0«i.{f. ai^SaatSlRSB [00773 ^^g 

^tesiai'i'TfcoT t, . n^(m^{:m.ttnzmx't s na«<oij$s)ji3 0 2 i: jrw^s t,<oT&s**. ^<o« 

h U vmtm.'^^JH'y^ himfti>tlt . XjK -y h [ 0 0 7 8 ] 0 1 2 ( A ) tSTTHS^gJi, TiS^ < 

UVgSSfllgftt. 3e7r>fv"C3^->'b<05tSgtu:^:< 0ft>r^:t:P3il6ttcoR«a!3O 1 Sinn^tto^ 

S:IX 0 #<tT . Wm^<r)m^i:^t& :i t *«Tfig-C «l 3 0 2 Sr^TTS . jd^ttS-ig ttUf . H 

*S. 0StJf. !ilt«ac^:g:frjgt a«S BStEIIk ^a[<^)^lli&fiM^R«953 0 1 cot*)**: J: OiS-r^ft 

tlfiX^h. ^rtJ. iEvA'f-^^ hS^fflV^Si©^. jff L*>*». ja$«3 0 2<0^i&ilB<-t5J©^i:^ 

i L < <i±iBvx 7 , •} ^ 302 OSISfimKcoffiT* S ^ t j&^-C 

[00731 ^mmffi^^mci^omizM. m^L th.tt:. ^mms o 2 ^^-v y i?^tcj: ojm-rs 

ajU^^ffiod^^<fci-^^fflrBXS^t*«»*U lteg|<o|gfc*f!|-cftS. ^rtJ. ^d$«i3 0 2o>^fe«c*^ 

ef^wtcji. 7<o^coj: d izmimx'$>h^& nm^^x-h^'Smt^w t^i?**. ^*ft3 0 20 

Irfc-^^J^O^SSrfflVK ditS^SSSBcoJ'l-^fflra iJ^^r<i:t>-S*«P3figS3 0 lt:|pi*»->TiIg36^|li»r 

iizm&^^xmismim^tzbmtL\.\ snit^^-cftoT. -e*i.J:»)R«sfcifi(-^« 

[0074] Wa?a3 0 0^^«SB*»A,JSS ttel'^TS:i^fiOa:g*«^#<:5:ii>:3rtWfJ:V\ 
Ur. a7t:5<f Dtlii: Ucm. HSfc^i pfc. ^40 [00791012(B) tSrtK^gtt. n«g?3 

fli«RL±BCX^W«10 0*tEa*3-frS. X^'Wt OlcOBiffi^ft*501 2 (A) fc«M=5rS. nSS30 

1 0 o<oTiiit:tt> yA^fom^^^-^im^^ti i^tzmBfRittiy^Ksm-riiiibtzii. fi-fmtzm 

0<Oiafc:J:oTfflliSRL«:ifEUTtJt<. x^'y S#tS±»<OJg««. 012(A) fcS^idfciSIStt 

^•^iooiz9^m^(>ns.t:tath^tizx*)m'SimRL xi>':>x{>x<. mi 2 (b) t^-ri^tft^^Tft 

mi. x^y^^i oomm(mm^^^~>ipmmmRL soicm^tmMmxih'^xhxw ti^t. 01 2 

t:jE«tc«re#SJ:3t;3mt«tti»fJ:v^!&». ii (c) fc:fev^TR«»3 0 l<0J1.^afc*j»t«»Sttt, 

0. 5X106~5X106p»f0. l-5»ia«iffi » »*L<»40. 4m&TTt>h. m^tifi:ktt^i> 
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t:. SI 2 (D) tc*1-J:dfcP9«a53 0 lcoSSSr% 



10 084] mmm2C!ymL 



[0080] m^^mzm^x. ntm s o i m.mizt> arc«. m^xmtfiinim i <7)mMtm^i . 



nh^m&s 0 2<oiig*s*^-rrsi: , ^^s^es osr, ntai^aTAsyx^M o o*>/>i!tajLr. S£ 

*5n«g? 3 0 1 <D'i>^^(i>mn.h zttz^*). ^biar s bcohi cotsssfi^i i l - 1 m&m<ofHm^n&iz 

L<m)i^ict5ifi>m^tt^tii^^<^'7XLto. m^i-i>, cott^. i5itex-7';k2ooi&jt«»<Haa[ 

JtfL. P1«S3 0 1jgaFfe:*JJtS33§«l3 0 2<0«g*« 10 TiJ^=Sr<f:t>10lK?*&Ci:CJ:O. H^iiKSOOtO 

SOT. ±iaft/httgttJf*t<liO. SmJJLI:. [0086] ij?V^-C. Hi 4fc:^-rj: dfc. ^(.^'Wn-I 

»4L<tt0. TmriJUiTfcS. 3dt«302^$l4 00i&^«[50 0tgfttS-lJ-6. ^<0i:#, XrJ'W'? 

i^tffissiti*. ^<o!>\-mm^<r)mtsmcommfi^^b ioo<oaatioTi&*6at5oo*ffEtTt.i<. 

^rSidfc:. i/^, fla^^&^coBXOftv^O^^^rfc' Xi^yj^l 00lzn'Siipi>mtiMx.xm^m500t: 

^^SLTjgS^lS^tf J:v^3&«. »i L<»45~1 0 ifELTt J:(r^36«. Xr^Wti o OcT^SrfifeC/^rftfc: 

Om. J:'3»*t<{410~30ml:-rS. 5}$«30 XrJ'yyN'l 0 OOaMtCioTfffEf SC:fc*«ff4 

2*^-r?'l.t. J'M^<o^^<ottlS*«LJc<<^r Lv\ ^Srfc. c:<7):tr&fclS'5>-f . W;ttf. SlSSBtJi 

0. fl!3#t>Lt:<<!6rS. — 3Jd^302*>* t//i3tlix^'>•>'^•l 0Ot:fc4,A»t»fflKi&^U-C 

[0081] n«SS30 lOttStt, a«SBO«|iit>?L [OOS?] JJCV^T. @1 Sfcrj^ri^t. s«sb* 

C HcOttS J: 0 t>::»c^ < . m 1 (OmmMM I L X:? 1 0 0 fc— «£Wfc:Jt«i9<IffirciHHg$-a-S CI t 

-lc7)rtSJ:i5t>/h$<m{fiv\ ;t:'tfU. ^ffl[50 tJ:'). mmsBbxi^yni o ot(7MvmiBm5 0 

o*«n«ia53 0 1 <o■T^B^clHIoa^•cs«sB(?)rtJsgji^ oismtxmi^RLimm-h. msmRi^t^m^ 

lLCU(m^J:0i>4mi;j±^ ^^z8m&±^^\.^zt aXt/Jemt^iz^thtzib. SVJt-ttm^ffMSi 

oicom.mimi<ommmMiL-iff)fimx'oi>3 sttso-iooocPtt. i5fga[SJ45oo~6oo 

'i>m.<^mmsxvmmm<^mizx -^x ^tmt lw 

i^M'ictifi. ii^, SSeO— 13 0nSS<03tr-fX [0088] X^y/^10 0tm^m500bcrf!§^ 

^oSJ^tMffl-rs^tJi. PMSI353 0 lcom.m^i.2 SE^IS^+X-ff 3^ t*«iff* Lv\ bu^«BE#H 

0~40iiiB. !Npfc:2 5~3 8i»(^)«Hrti:-f5ii:A«» M<0ff*t4. »^ L<tt3 OkPaJilT, X<ontL<ii 

t 1 OkPaJaTTfeS. J: 0. fiailJiRL+fc:^ 

[0082] mm^mmmmmizm^^ivt^ ± ii^mx-tt z t m<'z b i . ^rts. a^sa s o 

saji. ■b7 5 y^'^v^-rfi.-e*r>Tt>j:<. zti ocfim^i,m±ms^Tx^':>xx\\ 

^(02mj±i:m\''^t:m&«mxh->xi>x\.\ tt:. [00891 z<rmimi<^jmbmnz. tsauiRL 

n«a3 0 1 b^mbs 02b i:ism^hnm7b^(>m& c^mt. mmmRi^i^^cox^y/^i o ocomm. ax 
LXLX\>\ tctzt. mmmm. was, -mm^ 40 i/. m2<Dmmii^-2<m&i:no. 

$mxi>i>zbi)^^. ^^mi^m^(>m&i-izb [o 0 9 0 ] m 1 ff)mmbm2(r)nmb tc#a^&g3g 

mt L\\ ^b tXii. mtfXrVPX-^, T «1 <^JBai:«2<0lBai:fc:^ei-rs^tov^ 

[0083] rai^S3 0 offmm, mzpussts 01 [ 0 0 9 1 ] ^ftmxii. x^ym 0 ooi)^^r< 1 1> 

co^iBli. M^»i»J: 0 t^iiBS:»J*<fiv^ii:*«»* L «tllg«RLJ:»t&«iii* . ntVituy 4 ymm^t: 

\.\ mm&3 0 ommimmiznLmtnz< im ity -/^mtf^i^mmth. m\>^6mm\i. mmfBRL 

a. ^^'&crmmi,znmLf^mtsm<^m^^b^ <r>mi\:izm\''^hm-mizMLmiMV^m\>'^ii<r>Ti>tni 

h, mmmmmii. wmmfommmmmi x\>\ .-k'j y^uy < ym^b lxm. 0ix.tf;K'jx^ 

'thzbiizx->x{>^^hhifi. ^iii3i**fi< Lfc i^y. it(^)ru\:vy ^ mt^jyti-fV^yT-yiPhmsSA 
vMB«tcT7oy {§tmm)MLm<nm. mB!m » iKt*ufj:v\ tit. y-^wmbLxM. mtfj^u 



[0085] m2<mwizmhm(^TMx\i. a 1 3 
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Ji. fiEjmt^iQtjeSt-rs^ti^T'^S. f::fzL. S «.ll«*tX:?y>'N-ffJEa<^)Slli1.|8!B»jlt<0^*l 

::^=Srfc') !{p^>=5:i.lt!lSWB5tt<7)i«v«±t:. lulBftS [00961 

$^2PfttCiO»«LT. X^ym 0 O^KiUTfc ^ffiH^^;l'-7'>'N-:J'->'Sr^{t;tJ1^^1 2 Om. ftg 

J:V^, ('t"D?L<Ottg) 1 Sam. g$ 1 . 2iiBDOr -fX^'lfiS 

[00931 X9y^-wmki}it/^tmtzm:^^ii Ssb (5K«JXr-.-K*-M!) stasjieetrj: *}im 

tjff^tt^ifjrv^, yt:>t'L« >?.^'WN*iootoji^i 20 o^^/i^yy-ym) im\i&m&(cxoimt^. msL 

^t^i, tt:. x^y^io ocowsji. as, ^^;p-y-''?:?-:^jgi£jiStw. Kits, ffl^^t 

0. 3'-'3wxrmmh'9-h:Lhimtu\ x^yf-^ mmmtii.xmmmi:^mxxf'i',9m\,zxm 

•C, WN-^Mfc:iD/^oT^^rIHflvN-:J^-y5:jg^ [00971 {JjV^T, SfiSrHBEx-yyl-it^L, 
x9y^^Ui^im^i>.mm(0^tX9y^^t: 30 t:x^'>'>''?i00i&®-|J:, tJSnf^lcaSSBfcx^'y 

««Ei-sR(t«jE$*is*«. x9yf^wmim\>'^bm ^noot^-imizm^^^, mmm2ooonm 

wm>w&cow-^ts^ifi^t<^j:'>xLto, [00981 ijctc, x^ynioo^mLxmm^m 

10 0 941 |g2<OJi8aTI4. WSLbx^y^-^birM^ lilRLt:iB«-*Ci:fc:J:0«'ft:UT. SWISWIT 

®Ii§5:SEA^i«®TM«^lsIlg$-frl..IfctJ:'5gailgi& LfcU^:. J/cn't Lt. »:v>-C. S 

c:<0i:#<0|fiH6T^t6S't>iHJ, x^yf^ m^^Tl^iphx^yf^l 0 0 i^mSLit. HISL/t 

0 SrJffiEl-* J: d K:a< . ^WiAzmmt x^ymoo liZMm^mmmMmii^m LTiJ <o 

htzMz\i. xifyf'^i:]}cmm<-rh:nLifint l -r, j^^'vai oooamtt3&«ft»-c*Si 

<. MWmiziiXifyfW^iO. 3-1. Sim. i^fc: 40 iT/c. 

0. 3-1. 4mt•rhZbi^^»tU^, [00991 acv^T', SBB+^TLifc:, m2<0«« 

[0 0 9 51 i^'1»ISIS<r)«$tKi>, te^^iaStJitXX aSliIL-2f:LT©$60nB<^AufS!g^X>'C^^ 

)5j:x/msm^i>m^i:^^th. -ecojttf), [01001 ::co^ffl-t?-yr;KOAu^)isffl«^ 

l»WS^:i:!6^^«F* HI <0SI8rc«. X^':^Kf:fi| -t. 01 6*»4>, «G¥53«3&«#ft-^. ^fU-fJ^^- 

S!l^5r!ii*^6 . m2<^Sfi6-ca, g® Lfcffllii3&^ [ 0 1 0 1 1 t;'^. SBfl+H^T L^fc:«i«T-7-i& 

WmtiXtfx9yfVmi:miX&ix\ii^^\.^i: 0 M-yXmmifi-tZbtzX 0S>!B+iaiTL$^-9->'7-;P 
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|fiItt5tt5«S3aJ«-«tt^ailffl^M (DEKTA 
Ka3!<0DEKTAK3) tiOffl^Uv:. 16**01 

7tc^. @i 7tz^y^7izis\^x. tmm^'i' 

[ 0 1 0 2 1 ^ffiM2JMi^^y_ 
llt([0l 1 TfflV^3HgS B±fc. ||tfe04 1 fc Hat LT 10 

iSK^Mff^^ I L- 1 m^tti, 

[010 3l»:v^-C. 02~08tc^J:d(Cffla¥a 
3 0 0 tX . OTcO^WTS^+ra 

®TLS:Jg«L3t. fflv^7tffla^g3 0 0«, Xt^V 
02t:*-rjgttJ:#f-at<^-Cft 

0. P31SaJ3 01ttlSg3 8iin. 3d^3 2{ittSl» 

1. :SS2o»-efc&. fflgsB^miK-f-rTP 

±tC«at. R»#a3 0 0i&a«SBi7)4"CHFLCHfc 
««>Ji^fc*a, lll!&r-:^yl'«:6 0rpii-CIlHS3-fr^r*J 
^^»i!{tS4»il§(B4:^blgttlS<OMPZ2 0 3. 2 20 
5"Cfc:i>ftSttS9 0iDPas) *5a^3 0 2tf>j1.^B{C 
fiW&L. »:V>T\ I5Ifex-y^l'$-2 0 0 0rpii-C3^ 

Lib. »Bl^a3 00*S«(SB3^<i,HliaL^^. Hift* 

« I(9ltt«l2) 



:t>- h ^ ^-7"{c J; 0 x^' y/^ 1 0 0^ffl*^K:flp£E 
Lfc. X^'WClOOiaiLTaUI- 

SIT L i: Lit . mmsmmamm itrnttv 

nmtxa t>-r. yf^\ ooffjmm^mxhh 

[0104] ijcv^T. ^tt'SJiTLit. mm 1 b 
mmizLxm2<7)mmmmiL-2m^L. mmm 
^yr)VtLti. c:<o^fflffli?->r/K7)m2<offi^EMi 

tmmim^^. y)v-fm-ymm:^ 

^^ixX^-^hZ-bimUX^tc. 

[ 0 1 0 5 1 iin:. SBa+s««omiri6iti3Jtsff$ 
^immihmLizLx^Ltt, issi&^ifcs^ 

2 5~5 5-<0lEli) itciitti-SBB+HBi^jS^W? 

[0106] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the multilayer light 

information media which has a two-layer information recording layer at least. 

[0002] 

[Description of the Prior Art] In recent years, the demand of the densification to an optical disk and 
large-capacity-izing is remarkable. Although DVD (Digital Versatile Disk) with current and the storage 
capacity of about 4.7GB of one side which corresponds by about 7 times the compact disk is released, 
development of the technique which can record more information is performed briskly. 
[0003] As a technique which raises the storage capacity of an optical disk, short-wavelength-izing of 
record/playback beam, a raise in NA (numerical aperture) of the objective lens in record/playback beam 
exposure optical system, multilayering of an information recording layer, muhiple-value record, etc. are 
mentioned. Compared with short-wavelength-izing or a raise in NA, fast high-capacity-izing is [ among 
these ] possible for the three-dimensional record by multilayering of an information recording layer at 
low cost. The multilayer light information media by which three-dimensional record is made is indicated 
by JP,9-161329,A, JP,9-63122,A, and JP, 10-3023 15, A. 

[0004] In a multilayer light information media (henceforth a multilayer medium), as shown in each 
above-mentioned official report, it is common to consider as the structure which carried out the 
laminating of two or more information recording layers on both sides of the transparence interlayer who 
consists of transparence resin. Said concavo-convex pattern is imprinted to the 2nd information 
recording layer by forming the 1st information recording layer on a substrate, forming on it the 
transparence interlayer who has a concavo-convex pattern on a fi"ont face, and specifically forming the 
2nd information recording layer on it. As said concavo-convex pattern, PURIPITTO and the groove 
(guide rail) holding data, tracking information, address information, etc. are mentioned, for example. It 
is common to formation of this concavo-convex pattern to use 2P (Photo Polymerization) law which 
presses a resin layer by La Stampa as indicated by each above-mentioned official report. 
[0005] By the multilayer medium, in order to secure the stability of a focus servo, it is required that 
dispersion in the medium side inboard of the distance between adjacent information recording layers 
should be small. That is, it is required that the transparence interlayer prepared between recording layers 
should have uniform thickness. Moreover, if a transparence interlayer's thickness imevenness is large, in 
case it will press by La Stampa and a concavo-convex pattern will be imprinted. La Stampa cannot press 
a transparence interlayer easily to homogeneity, consequently it is easy to produce an imprint defect. 
Moreover, if a transparence interlayer*s thickness unevenness is large when it constitutes a transparence 
interlayer fi-om activity energy-Hne hardening mold resin, such as ultraviolet curing mold resin, in case a 
transparence interlayer is hardened, it will be easy to produce hardening unevenness, and will become 
easy to produce an imprint defect also by this. 

[0006] Moreover, at the time of transparence interlayer formation, if it is hard to exfoliate in case La 
Stampa is exfoliated fi"om a transparence interlayer even if the concavo-convex pattern imprint to a 
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transparence interlayer from La Stampa is exact (i.e., if a mold-release characteristic is bad), some 
transparence interlayers will exfoliate with La Stampa, and a defect will arise. Therefore, it is required 
from the resin which constitutes a transparence interlayer that the mold-release characteristic of La 
Stampa should be good. Moreover, since it is necessary to irradiate the ultraviolet rays for hardening 
through La Stampa at a transparence interlayer to constitute a transparence interlayer for example, from 
ultraviolet curing mold resin and form a transparence interlayer on an opaque information recording 
layer to ultraviolet rays. La Stampa needs to consist of the transparent quality of the materials to 
ultraviolet rays. 

[0007] In the usual spin coat method, resin is supplied to the front face of the substrate fixed to the 
rotary table, a substrate is rotated, and resin is spread according to a centrifugal force. Since the feed 
hole used for a substrate in case an optical disk drive is loaded is formed, resin cannot be supplied to the 
center of rotation (center of a substrate), but will be annularly supplied to the equal distance from the 
center of rotation. However, the thickness of a resin layer will become thick in the disk periphery section 
compared with the disk inner circumference section, so that a resin supply location separates from the 
center of rotation. That is, a transparence interlay er's radial thickness unevenness becomes large. In a 
multilayer information media, in order for the number of transparence interlayers to also increase as the 
number of laminatings of an information recording layer increases, a transparence interlayer's thickness 
unevenness will be accumulated. Consequently, even if record/playback beam carried out incidence at 
right angles to a substrate in the disk periphery section, record/playback beam reflected on the 
information recording layer front face will not become a substrate with a perpendicular, consequently its 
return quantity of light to an optical pickup will decrease. Therefore, the inner circumference section of 
a disk will differ in a playback output from the periphery section. 

[0008] At said JP,9-161329,A, where liquid resin is inserted between a substrate and La Stampa, it has 
proposed establishing the process which makes liquid resin spread between a substrate and La Stampa 
by rotating a substrate and La Stampa in one. In the usual spin coat method, after supplying resin to a 
disk-like substrate front face, resin is spread by rotating a substrate. Since resin rises with surface 
tension in near the periphery edge of a substrate in that case, a resin layer will become thick near the 
periphery edge of a substrate. On the other hand, by the approach given [ this ] in an official report, 
since resin is spread in the condition of having inserted between a substrate and La Stampa, it can 
control that a resin layer becomes thick near the periphery edge of a substrate. In this official report, 
about the La Stampa component, it is unstated, and is not observing about the mold-release 
characteristic of La Stampa. Moreover, in this official report, ultraviolet rays are irradiated through a 
substrate. 

[0009] In the example 1 of said JP,9-63122,A, the translucent interlayer who consists of mixture of 
silicon and a silicon nitride was formed on the information side only for the 1st playbacks which 
consists of a phase pit holding data, and the ultraviolet-rays hardening resin layer is prepared on it. The 
front face of this ultraviolet-rays hardening resin layer is the information side only for the 2nd playbacks 
which consists of a phase pit formed by the imprint from La Stampa. In this example, incidence of the 
ultraviolet rays is carried out through La Stampa using transparence La Stampa which consists of 
plastics. In this official report, it does not observe about carrying out the homogeneity of the thickness of 
the resin layer wnich exists in adjacent information face-to-face, and is not observing about the mold- 
release characteristic of La Stampa. 

[0010] In the example of said JP, 10-3023 15, A, after dropping a photo-setting resin on transparence La 
Stampa and carrying a substrate on it, by rotating transparence La Stampa by rotational-speed 2000rpm, 
the photo-setting resin was spread, subsequently, ultraviolet rays were irradiated through transparence 
La Stampa, and resin is hardened. Said transparence La Stampa is formed by exfoliating La Stampa 
made from nickel, after being filled up with a photo-setting resin between a transparent plastic disk with 
a thickness of 5mm and La Stampa made from nickel in which the concavo-convex pattern was formed 
and hardening with an ultraviolet ray lamp. In this example, a transparence La Stampa front face 
consists of photo-setting resins, and since the resin for spreading is a photo-setting resin, the mold- 
release characteristic of La Stampa worsens. Moreover, in this official report, each of photo-setting 
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resins of a transparence La Stampa front face and photo-setting resins for spreading is ultraviolet curing 
mold resin. Since ultraviolet curing mold resin remains even after a polymerization initiator's hardening, 
it absorbs ultraviolet rays. Therefore, transparence La Stampa used in this official report has the low 
transparency over ultraviolet rays, and it is not desirable. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention aims at imprinting correctly the matrix pattern 
of said concavo-convex pattem which La Stampa has to a transparence interlayer while the laminating 
of two or more information recording layers is carried out through the transparence interlayer who 
consists of resin, and it is faced manufacturing the multilayer light information media in which the 
concavo-convex pattem which holds information on a transparence interlayer's front face exists and 
forms said transparence interlayer in uniform thickness. 
[0012] 

[Means for Solving the Problem] Such a purpose is attained by this invention of following the (1) - (11). 

(1) Two or more information recording layers which have information record area on a substrate, 
respectively It is the approach of manufacturing the optical information media prepared through the 
transparence interlayer. To said information record stratification side of the substrate with which the 
information recording layer of at least one layer is formed After forming the resin layer containing 
activity energy-line hardening mold resin. La Stampa which said activity energy line can be penetrated 
and has a concavo-convex pattem on a front face is contacted on a resin layer front face. Subsequently 
By irradiating said activity energy line through La Stampa at a resin layer, and subsequently exfoliating 
La Stampa The process which forms the transparence interlayer by whom said concavo-convex pattem 
was imprinted is established. As said La Stampa The manufacture approach of the optical information 
media which uses that by which the front face in which said concavo-convex pattem was formed at least 
was constituted from polyolefine system resin or a fluororesin, and forms a transparence interlayer so 
that the difference of the transparence interlayer's maximum thickness and the minimum thickness on 
information record area may be set to 10 micrometers or less. 

Said substrate has the shape of a disk which has a feed hole, and said substrate is laid on a rotary table. 

(2) The disk section, It considers as the condition that a lock out means to have the support shaft unified 
in the center of this disk section closed said feed hole. The manufacture approach of the optical 
information media the above (1) which establishes the process which spreads said coating liquid on said 
information recording layer, and forms said resin layer by rotating said substrate with said lock out 
means after supplying the coating liquid containing activity energy-line hardening mold resin to the 
peripheral face of said support shaft. 

(3) The above (1) which establishes the process which hardens said resin layer imperfectly by irradiating 
said activity energy line before contacting La Stampa in said resin layer, or the manufacture approach of 
the optical information media of (2). 

(4) The manufacture approach of the optical information media the above (3) which hardens said resin 
layer imperfectly by irradiating said activity energy line, reducing the rotational speed of a substrate 
after spreading the coating liquid which contains said activity energy-line hardening mold resin by 
rotating a substrate and forming said resin layer. 

(5) The manufacture approach of the optical information media the above (4) which hardens said resin 
layer imperfectly by irradiating said activity energy Une **** picking and after that to said some of 
coating liquid [ at least ] protruded from the periphery edge of a substrate at the time of said resin 
stratification. 

(6) The manufacture approach of one optical information media of above-mentioned (1) - (5) which 
contacts said La Stampa on said resin layer front face into a reduced pressure ambient atmosphere. 

(7) The manufacture approach of one optical information media of above-mentioned (1) - (6) which 
forms said transparence interlayer so that the average thickness on said information record area may be 
set to 5-50 micrometers. 

(8) Two or more information recording layers which have information record area on a substrate, 
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respectively It is the approach of manufacturing the optical information media prepared through the 
transparence interlayer. To said information record stratification side of the substrate with which the 
information recording layer of at least one layer is formed After supplying the coating liquid containing 
activity energy-line hardening mold resin. La Stampa which said activity energy line can be penetrated 
and has a concavo-convex pattern on a fi"ont face is contacted to said coating liquid. Subsequently By 
rotating a substrate with La Stampa, said coating liquid is spread and a resin layer is formed. 
Subsequently By irradiating said activity energy line through La Stampa at a resin layer The 
manufacture approach of an optical information media using the thing which establishes the process 
which forms the transparence interlayer by whom said concavo-convex pattern was imprinted and by 
which the fi-ont face in which said concavo-convex pattem was formed at least was constituted from 
polyolefme system resin or a fluororesin as said La Stampa. 

(9) The manufacture approach of the optical information media the above (8) that the thickness of said 
La Stampa is 0.3-1. 8mm. 

(10) The above (8) which contacts said La Stampa to said coating liquid into a reduced pressure ambient 
atmosphere, or the manufacture approach of the optical information media of (9). 

(11) The manufacture approach of one optical information media of above-mentioned (1) - (10) which 
makes said La Stampa tiirowing away. 

[0013] 

[Function and Effect] In this invention, a multilayer medium is obtained by forming two or more 
information recording layers on a substrate on both sides of the transparence interlayer who has a 
concavo-convex pattem on a fi-ont face. Said concavo-convex pattems are PURIPITTO and a groove as 
mentioned above, and a reflecting layer (a translucent layer is included), a recording layer, etc. are 
formed in a transparence interlayer's concavo-convex pattem formation side, and they serve as an 
information recording layer. 

[0014] Said transparence interlayer is formed by pressing the resin layer containing activity energy-line 
hardening mold resin by La Stampa which has the matrix pattem of said concavo-convex pattem. 
[0015] As for La Stampa used by this invention, the front face in which the whole consists of 
polyolefine system resin or a fluororesin, or said matrix pattem is formed at least consists of polyolefine 
system resin or a fluororesin. Therefore, the mold-release characteristic to the transparence interlayer 
who consists of a hardened material of activity energy- line hardening mold resin is good. 
[0016] Moreover, La Stampa used by this invention can penetrate said activity energy line. Therefore, it 
is possible to irradiate an activity energy line through La Stampa. Therefore, when opaque and the 
information recording layer which exists between a substrate and a transparence interlayer irradiates an 
activity energy line through La Stampa to an activity energy line, hardening of a resin layer is possible. 
Moreover, if an activity energy line is irradiated through La Stampa, hardening of a resin layer will 
begin from the field whdch touches La Stampa. Therefore, the mold-release characteristic of La Stampa 
becomes still better. 

[0017] And since polyolefine system resin and a fluororesin have the high absorption coefficient of 
ultraviolet rays, of course, its transmission [ as opposed to / to other resin, such as a polycarbonate, / 
ultraviolet rays to the ultraviolet curing mold resin with which the transmission becomes low ] is more 
high. Therefore, in this invention, since the ultraviolet rays of sufficient reinforcement can be irradiated 
through La Stampa at a resin layer, the fully hardened transparence interlayer is obtained. 
[0018] Since it is remarkable and cheap, La Stampa made of resin mass-produced by injection molding 
can be thrown away. On the other hand, although repeat use is carried out since La Stampa 
manufactured using other approach and other quality of the materials is expensive, it is necessary to 
wash the resin which adhered to the front face whenever it used it. On the other hand, since it is not 
necessary to wash disposable La Stampa after use, the productivity of a medium improves remarkably 
and a mediimi production cost can be reduced remarkably. 

[0019] This invention contains the 1st mode and 2nd mode which are explained below. 

[0020] In the 1st mode, after forming the resin layer which consists of activity energy-line hardening 

mold resin, a transparence interlayer is formed by contacting La Stampa on a resin layer front face, 
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irradiating a resin layer and subsequently, hardening an activity energy line through La Stampa. 
[0021] In the 1st mode, before pressing said resin layer by La Stampa, it is desirable to stiffen a resin 
layer imperfectly, to stiffen a resin layer nearly completely in the condition of having pressed by La 
Stampa, subsequently, and to form a transparence interlayer. The following effectiveness is realized by 
establishing an imperfect hardening process on the occasion of transparence interlayer formation, and 
performing two-step hardening. 

[0022] The 1st effectiveness by establishing an imperfect hardening process is improvement in the 
mechanical characteristic of a medium. The resin layer which carried out imperfect hardening is 
completely hardened in a hardening process. That is, hardening is divided into 2 times. In this case, 
compared with the case where full hardening is carried out, the amount of contraction of a resin layer 
becomes small at once. Therefore, the mechanical characteristic of a medium becomes good. 
[0023] Next, the 2nd effectiveness by estabUshing an imperfect hardening process is explained. When 
not establishing an imperfect hardening process, since a resin layer has a fluidity, leveling may arise in a 
resin layer between a resin layer formation process and the La Stampa press process, and a thickness 
distribution may produce it in the field in a resin layer. Moreover, in case La Stampa is contacted in a 
resin layer, it is difficult to contact the whole surface of La Stampa to coincidence at a resin layer. 
Therefore, La Stampa will contact a part of resin layer first. If the resin layer has a fluidity at this time, 
since resin will flow toward the part which La Stampa contacted first, a thickness distribution may arise 
in that field in a resin layer. Therefore, if an imperfect hardening process is not established, it is difficult 
to be stabilized and to form a transparence interlayer with uniform predetermined thickness. These 
problems are solvable by establishing an imperfect hardening process. 

[0024] Next, the 3rd effectiveness by establishing an imperfect hardening process is explained. As for 
the La Stampa press process, it is desirable to perform that air bubbles mix between a resin layer and La 
Stampa under a reduced pressure ambient atmosphere, in order to protect. However, if an imperfect 
hardening process is not established, the volatile component contained in a resin layer will become easy 
to volatilize in a reduced pressure ambient atmosphere. Therefore, it becomes easy to mix the air 
bubbles which consist of said volatile component between a resin layer and La Stampa. If an imperfect 
hardening process is established, since it will become possible to solve this problem and to make 
whenever [ reduced pressure ] higher, it becomes possible to prevent nearly completely mixing of air 
bubbles with gases other than a volatile component. 

[0025] Moreover, when establishing an imperfect hardening process, in case a resin layer is formed with 
a spin coat, after spreading coating Uquid on the fi-ont face and forming a resin layer in it, rotating a 
substrate, it is desirable by irradiating an activity energy line to harden said resin layer imperfectly, 
reducing the rotational speed of a substrate. Although the periphery of the spread resin layer tends to 
upheave at the time of a spin coat, said upheaval can be controlled by irradiating an activity energy line, 
reducing the rotational speed of a substrate gradually. Moreover, in order that the centrifugal force 
committed in a resin layer in the case of imperfect hardening may decrease smoothly, it is hard to 
produce the imevenness of thickness or physical properties in a resin layer. 

[0026] moreover, some coating liquid [ at least ] which it began to see from the periphery edge of a 
substrate before the activity energy-line exposure when carrying out imperfect hardening of the resin 
layer by irradiating an activity energy line, reducing the rotational speed of a substrate gradually - 
******** — things are desirable. Thereby, the amount of the coating liquid overflowing from the 
periphery edge of a substrate is equalized over the whole hoop direction. After hardening a resin layer 
completely and considering as a transparence interlayer, it becomes unnecessary therefore, to shave off. 
Moreover, when not performing **** picking, as a result of the coating liquid overflowing from the 
periphery edge of a substrate returning to a substrate side with surface tension after a rotation halt, 
annular heights are formed near the periphery edge of a resin layer, and an annular crevice is formed in 
the inside. In La Stampa, if a resin layer is hardened in the resin layer of this condition in piles, the space 
which originates in said annular crevice will be formed in it at a transparence interlayer. 
[0027] In the 1st mode, it is desirable to use a lock out means to face to form a resin layer and to explain 
below. This lock out means has the disk section and the support shaft unified in the center of this disk 
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section. In the 1st mode, the substrate of the shape of a disk which has a feed hole is laid on a rotary 
table, and it considers as the condition that the lock out means closed the feed hole of a substrate, and 
after supplying the coating liquid containing activity energy-line hardening mold resin to the support 
shaft surface of a lock out means, by rotating a substrate and a lock out means in one, coating liquid is 
spread and a resin layer is formed. 

[0028] In the usual spin coat method, resin is supplied to the fi-ont face of the substrate fixed to the 
rotary table, a substrate is rotated, and resin is spread according to a centrifiigal force. Since the feed 
hole used for a substrate in case an optical disk drive is loaded is formed, resin cannot be supplied to the 
center of rotation (center of a substrate), but will be armularly supplied to the equal distance from the 
center of rotation. However, compared with the disk inner circumference section, the disk periphery 
section will become thick, so that a resin supply location separates from the center of rotation. That is, a 
transparence interlayer's radial thickness unevenness becomes large. In a multilayer information media, 
in order for the number of transparence interlayers to also increase as the number of laminatings of an 
information recording layer increases, a transparence interlayer's thickness unevenness will be 
accumulated. Consequently, even if record/playback beam carried out incidence at right angles to a 
substrate in the disk periphery section, record/playback beam reflected on the information recording 
layer front face will not become a substrate with a perpendicular, consequently its return quantity of 
light to an optical pickup will decrease. Therefore, the inner circimiference section of a disk will differ 
in a playback output from the periphery section. 

[0029] On the other hand, if said lock out means is used and resin is supplied near [ the ] a center (i.e., 
near the center of rotation), the thickness increase in a transparence interlayer's periphery section is 
mitigable. 

[0030] By the way, although it is not a multilayer medium, lock out means, such as plate-like part 
material, the disk section, a lock out plate, and a cap, closing the feed hole of a disk substrate, supplying 
resin (near a center (i.e., near the center of rotation) this lock out means), and performing a spin coat is 
known (JP,10-320850,A, a 10-249264 official report, a 10-289489 official report, a 1 1-195250 official 
report, 11-195251 official report). 

[0031] However, there is a trouble of explaining below in the lock out means indicated by each [ these ] 
official report. 

[0032] It is difficult for above-mentioned JP,10-320850,A, JP, 10-249264, A, and JP,1 1-195250,A not to 
indicate the approach of removing behind a spin coat, but to use industrially the plate-like part material 
thru/or cap which is a lock out means. 

[0033] Behind the spin coat, after removing the disk section which is a lock out means by adsorption by 
punching or the electromagnet, hardening a resin layer is indicated by above-mentioned JP,10- 
289489,A, rotating a disk substrate. However, in case a lock out means is removed with punching and an 
electromagnet, in order for big acceleration to join a lock out means, it is easy to produce turbulence in a 
resin paint film. 

[0034] The lock out means of the structure which unified the base material in the center of a cap of a 
circle configuration is indicated by above-mentioned JP,1 1-19525 1,A. The purport to which attachment 
and detachment and alignment of a lock out means become easy is indicated by forming this base 
material by this official report. This base material is [ whether it is the hollow tubed thing which has at 
least one hole, and ] two or more rod-Uke structures. After pouring resin into the field surrounded by the 
interior or two or more rod-like structures of a hollow cylinder, a resin layer is formed on a disk 
substrate by rotating a disk substrate and a lock out means in one. If this lock out means is used, removal 
of a lock out means will become easy. In this official report, after estranging a lock out means from a 
disk substrate, hardening a resin layer in the condition of having made the disk substrate standing it still 
is indicated. 

[0035] In this official report, resin is made to flow out of between the hole prepared in the hollow 
cylinder of a lock out means, or adjacent rod-like structures, and a spin coat is performed. Therefore, 
resin is **** stop ********** to the wall (hole field of an except) or rod-like structure of a base 
material. Moreover, **** stop **** resin may flow out at once on a disk substrate to the timing which 
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cannot be predicted. Therefore, it is easy to produce unevenness in a paint film. Moreover, its 
configuration of a field of contacting resin is complicated, and since this lock out means has a large area 
in contact with resin, washing of a lock out means is difficult for it. If resin remains on a lock out means 
fi-ont face, it will be easy to produce unevenness in a paint fihn. Moreover, depending on the outer 
diameter of a hollow cylinder, although thickness fluctuation of a paint film is investigated in Table 1 of 
this official report about the case where the outer diameter of a hollow cylinder is 4- 16mm, as for the 
thickness unevenness of a paint film, this result shows that thickness unevenness becomes large, so that 
an outer diameter is large. That is, even if it supplies resin to the interior of a hollow cylinder, a 
spreading starting position is not in agreement with the center of rotation, and it is thought that the 
periphery location of a hollow cylinder turns into a spreading starting position. In addition, if it takes 
that viscosity is comparatively high into consideration, since it is difficult to set the outer diameter of a 
hollow cylinder to less than 4mm, it is difficult for resin to make the thickness unevenness of a resin 
paint film remarkably small by the approach given [ this ] in an official report. \ 
[0036] The handling of the lock out means 300 in a medium production process becomes easy, and the 
lock out means 300 used by this invention as shown in drawing 2 to such a conventional lock out means 
becomes easy [ removing the lock out means 300 behind a spin coat especially ] in order to form the 
support shaft 302 in the disk section 301. 

[0037] In said JP,1 1-195251,A, as resin mentioned above by the wall or rod-like structure of a base 
material for the **** stop ********** reason, it is easy to produce unevenness in a paint film. On the 
other hand, with the lock out means shown in drawing 2 , in order to supply coating liquid to the 
peripheral face of a support shaft and to perform a spin coat, it is hard to produce unevenness in a paint 
film. Moreover, since it is the peripheral face of a support shaft, compared with said JP,1 1-195251, A, 
washing of a lock out means is easy for resin adhering with the lock out means shown in drawing 2 . 
Moreover, in said JP,1 1-195251,A, since coating Uquid is supplied to the interior of a hollow tubed base 
material, in order to secure the fluidity of the comparatively high coating liquid of viscosity, the outer 
diameter of a base material will not be able to be made small, therefore a spreading starting position will 
become comparatively far from the center of rotation. On the other hand, with the lock out means shown 
in drawing 2 , since the outer diameter of a support shaft can be made remarkably small compared with 
this official report, the thickness unevenness of a paint film can be reduced remarkably. 
[0038] Next, the 2nd mode of this invention is explained. In the 2nd mode, after supplying the coating 
liquid containing activity energy-line hardening mold resin on a substrate. La Stampa is contacted to this 
coating liquid, subsequently, by rotating La Stampa and a substrate in one, coating liquid is spread, a 
resin layer is formed and a transparence interlayer is formed by irradiating an activity energy line 
through La Stampa at a resin layer. In the 2nd mode, since coating liquid is spread in the condition of 
having inserted between a substrate and La Stampa, the resin layer of comparatively uniform thickness 
can be formed. 

[0039] In addition, the approach of spreading resin in the condition of having inserted between a 
substrate and La Stampa is indicated by said JP,9-161329,A and said JP,1 0-3023 15,A like the 2nd mode 
of this invention. However, as mentioned above, in said JP,9-161329,A, there is no indication about the 
La Stampa component, and it is not observing about the mold-release characteristic of La Stampa. 
Moreover, in this official report, ultraviolet rays are irradiated through a substrate, and it is unstated 
about constituting La Stampa from the transparence quality of the material. A transparence La Stampa 
front face consists of photo-setting resins, and on the other hand, in the example of said JP,1 0-3023 15,A, 
since the resin for spreading is a photo-setting resin, the mold-release characteristic of La Stampa 
worsens, and the ultraviolet-rays permeability of La Stampa is low. Therefore, by the approach indicated 
by said JP,9-161329,A and said JP,1 0-3023 15,A, respectively, effectiveness equivalent to the 2nd mode 
of this invention cannot be acquired. 

[0040] After carrying out discharge on the surface of La Stampa and carrying out the pressure welding 
of the substrate for optical disks for radiation hardening mold resin on it, a radiation is irradiated and the 
approach of imprinting the pattem on the front face of La Stampa on an optical disk front face is 
indicated by subsequently exfoliating La Stampa and the substrate for optical disks by JP,1-285040,A. 
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Invention given [ this ] in an official report is the same as that of this invention at the point which 
constitutes La Stampa from olefme resin. However, the multilayer medium is not indicated by this 
official report. Moreover, in this official report, its attention is not paid about the homogeneity of the 
thickness of the radiation-curing mold resin layer by which a pattern is imprinted. 
[0041] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail. 

[0042] The optical information media to which optical information-media this invention is applied has 
the structure where the two-layer laminating of the information recording layer was carried out at least. 
The layer only for playbacks or a recording layer is contained in the information recording layer in this 
specification at least. The layer only for playbacks is a layer which concavo-convex patterns, such as 
PURIPITTO holding recording information, exist, and reflects a part of playback beam [ at least ], and a 
recording layer contains record ingredients, such as a phase change ingredient and organic coloring 
matter, and is a layer in which rewriting and a postscript of a record mark are possible. Concavo-convex 
pattems, such as a groove and PURIPITTO, are prepared in a recording layer for maintenance of 
preformat information, a tracking servo, etc. 

[0043] Moreover, the muhilayer medium in this specification is a medium by which the information 
recording layer to which record or playback is performed by record/playback beam which has two or 
more information recording layers, and penetrated other information recording layers exists. Between 
adjacent information recording layers, the transparence interlayer who can penetrate record/playback 
beam exists. 

[0044] The example of a configuration of the multilayer medium manufactured by this invention by 
drawing 1 is shown. The medium shown in drawing 1 prepares the 1st information recording layer IL-1 
on the disk-like substrate SB, and carries out the laminating of the 2nd information recording layer IL-2 
through the transparence interlayer TL on this information recording layer IL-1. The concavo-convex 
pattem which consists of a groove or PURIPITTO is formed in the 1st information recording layer IL- 
the 1 and 2nd information recording layer IL-2, respectively. The protective layer PL is formed on the 
2nd information recording layer IL-2. Hereafter, the configuration of each part of this medium is 
explained. 

[0045] By the medium shown in Substrate SB and protective layer PL drawing 1 , incidence of the 
record/playback beam is carried out [ side / protective layer PL ] from Substrate SB side. Therefore, 
Substrate SB does not need to be transparent to record/playback beam. What is necessary is just to 
usually set thickness of Substrate SB to 0.4-1. 2mm preferably 0.2-1. 8mm. What is necessary is for 
Substrate SB just to consist of resin like the substrate of the usual optical information media. In that 
case, the concavo-convex pattem of a substrate SB front face required for the 1st information recording 
layer IL-1 can be formed with injection molding. However, said concavo-convex pattem is formed in 
the front face of rigid substrates, such as a glass plate, and a resin plate, a metal plate, by 2P law, and it 
is good also as a substrate SB. 

[0046] A protective layer PL has translucency, in order to penetrate record/playback beam. The resin 
plate and glass plate of thickness comparable as Substrate SB may be used for a protective layer PL. 
However, in order to turn high NA and to make record/playback beam exposure optical system 
correspond to high recording density, it is desirable to thin-shape-ize a protective layer PL. As for the 
thickness of the protective layer PL in this case, it is desirable to choose from the range of 30-300 
micrometers. If a protective layer PL is too thin, the optical effect by the dust adhering to a protective 
layer PL front face will become large. On the other hand, high NA-ization will become difficuh if a 
protective layer PL is too thick. 

[0047] what is necessary is to face thin-shape-izing a protective layer PL, to boil the sheet which 
consists of translucency resin with various adhesives or a binder, to stick it, for example, to consider as a 
protective layer PL, or to apply translucency resin and just to consider as a protective layer PL 
[0048] In addition, in the medium of the structure shown in drawing 1 , it is good also as a configuration 
incidence of the record/playback beam is carried out [ configuration ] to information recording layer IL- 
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1 and IL-2 through Substrate SB. 

[0049] Concavo-convex patterns, such as PURIPITTO and a groove, are formed in information 
recording layer information recording layer IL-1 and IL-2. This concavo-convex pattem is formed by 
imprinting the concavo-convex pattem formed in the transparence interlayer TL front face. However, 
information recording layer IL-1 which sees from record/playback beam incidence side, and exists in the 
very back is formed of the imprint of the concavo-convex pattem prepared in Substrate SB. An 
information recording layer contains the layer only for playbacks, or a recording layer at least. 
[0050] Since the layer only for playbacks needs to reflect reflection (information recording layer IL-2) 
or most (information recording layer IL-1), let a part of playback beam be the reflecting layer which 
consists of metal (alloy is included) film or dielectric multilayers. The information recording layer in the 
medium only for playbacks usually consists of only reflecting layers. 

[0051] Recording layers may be any, such as a thing of a rewritable mold which used the phase change 
mold record ingredient or a thing of a postscript mold, a thing of the rewritable mold using a magneto- 
optic-recording ingredient, and a thing of the postscript mold using organic coloring matter as a record 
ingredient, and may use other record ingredients. However, since light transmittance is high, therefore 
the number of laminatings of a recording layer can be made [ many ] compared with other record 
ingredients, it is desirable to use a phase change mold record ingredient. In a record medium, although 
an information recording layer may be constituted only from a recording layer, other layers, such as a 
reflecting layer and a dielectric layer, are prepared if needed. 

[0052] For example, the information recording layer in a phase change mold record medium is usually 
made into the structure which prepared the dielectric layer in the both sides of a recording layer. 
Moreover, information recording layer IL-1 which sees from record/playback beam incidence side, and 
exists in the very back is usually taken as the structure which carried out the laminating to the order of a 
reflecting layer, a dielectric layer, a phase change mold recording layer, and a dielectric layer from the 
bottom in drawing 1 . Although a reflecting layer does not usually prepare in information recording 
layer IL-2 from it being necessary to make record/playback beam penetrate, if needed, a translucent 
reflecting layer may be prepared to record/playback beam, and it may consider as the same structure as 
IL-l. 

[0053] Although especially the presentation of the phase change mold record ingredient used by this 
invention is not limited, what contains Sb and Te at least is desirable. Its crystallization temperature is as 
low as about 130*degrees C, and since the recording layer which consists only of Sb and Te has 
inadequate preservation dependability, it is desirable to add other elements. As an alloying element in 
this case, Element M (Elements M are at least one sort of elements chosen from In, Ag, Au, Bi, Se, 
aluminum, P, germanium, H, Si, C, V, W, Ta, Zn, Ti, Ce, Tb, Sn, Pb, Pd, and Y) is desirable. Among 
these, especially germanium is desirable from the improvement effectiveness in preservation 
dependability being high. 

[0054] It is Formula I about the atomic ratio of a record lamination element. When it expresses with 
SbaTebMc and is referred to as a+b+c=l, it is a= 0.2 to 0.85, b= 0.1 to 0,6, and c=0-0.25 preferably, and 
is c=0.0 1-0.25 more preferably. If there are too few Sb contents, since a crystallization rate will not 
become quick enough, over-writing becomes difficult. On the other hand, if there are too many Sb 
contents, a crystallization rate will become quick too much and it will become difficult to form an 
amorphous record mark. The effectiveness by M addition becomes inadequate, if there are too few M 
contents, if there are too many M contents, the reflection factor change accompanying a phase change 
will become small, and enough modulation factors will be hard to be obtained. If there are too few Te 
contents, it will become difficult for amorphous-ization to become difficult and to form a record mark. 
On the other hand, if there are too many Te contents, a crystallization rate will become slow and over- 
writing will become difficult. 

[0055] By the multilayer medium, as mentioned above, in order to knead two or more-fold recording 
layer, quantity of light loss of record/playback beam becomes large. Therefore, in the range in which the 
function as a recording layer is not spoiled, the thing of a recording layer thin as much as possible is 
desirable. However, if too thin, the fimction as a recording layer will be spoiled. Therefore, record layer 
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thickness sets 2-50nm to 4-20nm more preferably. 

[0056] When using the recording layer of a phase change mold, as for an information recording layer, it 
is desirable to consider as the structure whose recording layer was pinched by the dielectric layer of a 
pair as mentioned above. As for a recording layer and each dielectric layer, in this structure, forming by 
the spatter is desirable. The various compounds which contain at least one sort of metal components 
chosen from Si, germanium, Zn, aluminum, rare earth elements, etc. as a dielectric used for a dielectric 
layer, for example are desirable. As a compound, an oxide, a nitride, a sulfide, or a fluoride is desirable, 
and the mixture containing two or more sorts of these compounds can also be used. As for each 
dielectric layer thickness, it is desirable that it is 10-500nm. 

[0057] The transparence interlay er transparence interlayer TL is the hardened material of activity 
energy-line hardening mold resin, such as ultraviolet curing mold resin, and consists of ingredients with 
high permeability to record/playback beam. 

[0058] Although what is necessary is just to set up so that the cross talk between the information 
recording layers which especially a transparence interlay er's thickness is not limited but adjoin each 
other may be settled in tolerance, 5-50 micrometers is 10-50 micrometers more preferably. If a 
transparence interlayer is too thin, a cross talk will become large too much. On the other hand, if a 
transparence interlayer is too thick, thickness unevenness will tend to become large, internal stress will 
tend to become large, and the overall thickness of a medium will become large. In addition, the above- 
mentioned average thickness means the arithmetical mean of the maximum thickness and the minimum 
thickness on information record area. In this specification, information record area is the field which 
PURIPITTO and a groove are formed among the information recording layer only for playbacks, or the 
information recording layer in which a postscript or rewriting is possible, and can hold information 
(record). That is, it is a recordable truck existence region. In addition to the truck (the usual recording 
track) with which data are recorded, the truck for trial writing is also included in the above-mentioned 
recordable truck. 

[0059] Since a transparence interlayer's radial thickness unevenness becomes large when a transparence 
interlayer is formed with the usual spin coat method as mentioned above, in case it is easy to become 
that from which a playback output differs in the inner circumference section and the periphery section 
and a pattern is imprinted from La Stampa, it is easy to produce imprint unevenness. The difference of a 
transparence interlayer's maximum thickness and the minimum thickness is 10 micrometers or less 
preferably on information record area, and it is 6 micrometers or less more preferably, and is 3 
micrometers or less still more preferably. Playback output fluctuation can be controlled by making a 
transparence interlayer's thickness distribution small in this way. Moreover, in the 1st mode, after 
forming a resin layer with a spin coat method, a resin layer is pressed by La Stampa and a concavo- 
convex pattem is imprinted. Therefore, since it becomes impossible to press the transparence interlayer 
before hardening (resin layer) to homogeneity by La Stampa when a transparence interlayer's thickness 
unevenness is large in the 1st mode, it is easy to produce an imprint defect. Therefore, in especially the 
1st mode, it is desirable that the difference of a transparence interlayer's maximimi thickness and the 
minimum thickness is in above-mentioned within the Umits. 

[0060] Although the difference of a transparence interlayer's maximum thickness and the minimvun 
thickness is so desirable that it is small, when using a spin coat method, it is difficult to make the above- 
mentioned difference into zero. Moreover, if the above-mentioned difference is fiiUy small, the effect 
which it has on playback output fluctuation is small. Therefore, it is not necessary to make the above- 
mentioned difference small to less than 1 micrometer. 

[0061] the manufacture approach (the 1st mode), next the 1st voice of this invention - the case where it 
applies to manufacture of the medium which shows the manufacture approach which can be set like to 
drawing 1 is explained. In the 1st mode, in order to make a transparence interlayer's thickness 
distribution small, it is desirable to use said lock out means and to form a transparence interlayer. By the 
manufacture approach of this invention, the spreading process and the hardening process of explaining 
below, an exfoliation process, and a laminating process are established. 

[0062] In addition, altiiough ttie case where ultraviolet curing mold resin is used as activity energy-line 
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hardening mold resin is mentioned as an example and explained below, the resin hardened with other 
activity energy lines, such as an electron ray, is also usable. 

[0063] As ****** is first shown in drawing 2 and drawing 3 , the substrate SB which has a feed hole 
CH is laid on a rotary table 200. On Substrate SB, the 1st information recording layer IL-1 is akeady 
formed. A feed hole CH inserts in the annular projection 201 of a rotary table 200, is crowded, and 
Substrate SB is fixed. In addition, although these drawings are sectional views, only the end face which 
appears in a cross section is displayed, and illustration of the depth direction is omitted. Also in the 
sectional view after this, it is the same. 

[0064] Subsequently, the lock out means 300 closes a feed hole CH. This lock out means 300 has the 
disk section 301 for taking up a feed hole CH, the support shaft 302 unified in that center, and the 
heights 303 united with the side which counters a feed hole CH by the disk section 301. While the lock 
out means 300 is fixed to a rotary table 200 by fitting into the inner circumference section of projection 
201 in heights 303, positioning with Substrate SB and the lock out means 300 can be performed. 
However, especially the fixed approach to the rotary table 200 of Substrate SB and the lock out means 
300 is in the condition into which it was not limited, for example, Substrate SB and the lock out means 
300 fitted, and may carry out fitting of the lock out means 300 to a rotary table 200. 
[0065] Next, as shown in drawing 4 , coating liquid 500 is supplied to the peripheral face of discharge 
and the support shaft 302 fi^om the nozzle 400 which is a regurgitation means about the coating liquid 
500 which consists of resin or a resin solution, this time - a rotary table 200 ~ comparatively — a low 
speed - it is made to rotate by 20 - lOOrpm preferably, and is made for coating liquid to spread 
uniformly on the disk section 301 

[0066] Subsequently, as shown in drawing 5 , coating liquid 500 is spread by rotating a rotary table 200 
comparatively at high speed. Thereby, the resin layer RL is formed on Substrate SB. 
[0067] Especially the spreading conditions of coating Uquid are not limited. When conditions other than 
the viscosity of coating liquid are made the same in a spin coat method, theoretically, it is known that 
the thickness of a paint film is proportional to the square root of the viscosity of coating liquid. On the 
other hand, a paint film becomes thin, so that tumover time is so long that rotational speed is large. 
Therefore, what is necessary is just to determine suitably the rotational speed and the tumover time at 
the time of a spin coat according to the viscosity of coating liquid so that the resin layer RL may become 
predetermined thickness. 

[0068] As mentioned above at the spreading process, it is desirable to irradiate ultraviolet rays and to 
harden the resin layer RL imperfectly. Effectiveness mentioned above is realized by establishing an 

imperfect hardening process. 

[0069] Ultraviolet rays may be irradiated after forming the resin layer RL on the occasion of this 
imperfect hardening, and removing the lock out means 300 fi-om Substrate SB. However, after forming 
the resin layer RL in drawing 5 in this invention, as shown in drawing 6 , it is desirable to irradiate 
ultraviolet rays in the rotational-speed moderation process of the substrate SB in a spin coat. As for UV 
irradiation, continuing at least is desirable until it will start by the time 30% of the deceleration time 
passes since the time of moderation initiation, and 80% of the deceleration time passes. If exposure 
initiation is overdue, a resin layer will become easy to rise to a periphery side. Moreover, if exposure 
initiation is overdue, since a centrifugal force will become weak in the condition of resin not hardening 
to a comparatively low rotation region, consequently not hardening, upheaval of the periphery section 
tends to become large. If the timing which suspends UV irradiation is too early, it will be easy to 
produce unevenness in a resin layer. Especially the fall profile of the rotational speed of Substrate SB is 
not limited, but should just change fi-om the first stage before a halt uniformly [ ttie amount of rotational- 
speed falls per unit time amount (deceleration) ], or smoothly. That is, the deceleration may be fixed, 
and although you may gradually decrease or increase gradually, it is desirable to usually set up 
uniformly. 

[0070] Extent of hardening of the resin layer RL in this imperfect hardening process is extent to which 
adhesiveness remains in the resin layer RL. The pattern imprint by the La Stampa press is possible for 
the resin layer by which imperfect hardening was carried out to extent in which adhesiveness remains, 
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and it does not have a fluidity in it substantially, although the amount of UV irradiation required for 
imperfect hardening changes also with resin lamination ingredients — desirable — 10 - 200 nJ/cm2 ~ it 
is 30- 100 mJ/cm2 more preferably. 

[0071] By the approach of hardening a resin layer, while slowing down rotational speed, the lock out 
means 300 will irradiate ultraviolet rays in the condition of being inserted in Substrate SB. If ultraviolet 
rays are irradiated by the coating liquid of lock out means 300 front face at this time, in case the lock out 
means 300 will be removed from Substrate SB after hardening, weld flash may arise on the inner 
circumference edge of a resin layer, or the fragment of weld flash may scatter, and it is not desirable. In 
order to prevent generating of such weld flash, it is desirable to irradiate ultraviolet rays except for the 
lock out means 300 neighborhood. That is, it is desirable to control the exposure range so that the bore 
of a UV irradiation field becomes a little larger than the outer diameter of the disk section 301 of the 
lock out means 300. Moreover, although coating liquid disperses in a radial from the periphery edge of 
Substrate SB at the time of coating liquid spreading, if ultraviolet rays are irradiated also there, it will be 
easy to harden the coating liquid which dispersed in the condition of having extended in the radial from 
the substrate periphery edge. In order to prevent this, it is desirable to control the exposure range so that 
the periphery edge of a UV irradiation field may be mostly in agreement with the periphery edge of 
Substrate SB. 

[0072] The exposure range is controllable by arranging the mask of a predetermined configuration 
between for example, the source of ultraviolet rays, and Substrate SB, and intercepting ultraviolet rays to 
it. Moreover, it is controllable even if it uses the projection exposure machine in which a precise pattern 
exposure is possible. Moreover, even if it is except a projection exposure machine, what is necessary is 
just the black light of the type which can irradiate a specific field altematively. As such equipment, spot 
UV irradiation equipment and the multi-light made from USHIO Electrical and electric equipment are 
mentioned, for example for all. It is possible to attach a lens at the tip of an optical fiber unit, and to 
adjust the configuration of an exposure field with spot UV irradiation equipment. For example, an 
exposure field is made into a rectangle, and if it irradiates rotating Substrate SB, a resin layer front face 
can be irradiated armularly. In addition, when using the above-mentioned multi-light, the above- 
mentioned mask is preferably used together. 

[0073] some coating liquid [ at least ] which it began to see from the periphery edge of Substrate SB at 
the time of the resin stratification as mentioned above when performing imperfect hardening of a resin 
layer - ******** - things are desirable, the periphery side face of Substrate SB is approached in this 
using the **** picking means which specifically has the part which is sheet metal-like like the cutting 
edge of a knife — making — coating liquid — ******♦*__ things are desirable. 
[0074] Next, after considering as the condition which shows in drawing 7 , as it estranges the lock out 
means 300 from Substrate SB, and it is shown in drawing 8 , La Stampa 100 is contacted on the resin 
layer RL top face. Since the matrix pattern of a groove is formed in the inferior surface of tongue of La 
Stampa 100, a groove pattern is formed in the top face of the resin layer RL of the imprint. At this time, 
the resin layer RL may be pressed with the self-weight of La Stampa 100, and the resin layer RL may be 
pressed by adding a load to La Stampa 100 from the exterior. Although the matrix pattern of La Stampa 
100 front face should just determine suitably that the thrust and press time amount by La Stampa can 
imprint correctly in the resin layer RL, it is usually desirable to press for 0.1-5 seconds by 0.5x105 to 
5xl05Pa, 

[0075] It is desirable to perform contact in La Stampa 100 and the resin layer RL in a reduced pressure 
ambient atmosphere. 30 or less kPas of pressures of said reduced pressure ambient atmosphere are 10 or 
less kPas more preferably. By contacting La Stampa and a resin layer in a reduced pressure ambient 
atmosphere, it can prevent air bubbles mixing among both. In addition, it is not necessary to press in a 
reduced pressure ambient atmosphere. Therefore, you may press by making the ambient pressure force 
high. 

[0076] At a hardening process, an exfoliation process, and a laminating process hardening process, as 
shown in drawing 9 , by irradiating ultraviolet rays through La Stampa 100, the resin layer RL is 
hardened and it considers as the transparence interlayer TL. In addition, ultraviolet rays may be 
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irradiated, rotating Substrate SB. In an exfoliation process, La Stampa 100 is exfoliated from the 

transparence interlayer TL after hardening in drawing 10 . Subsequently, in the laminating process 
shown in drawing 1 1 , the 2nd information recording layer IL-2 is formed by the spatter, the applying 
method, etc. on the transparence interlayer TL. 

[0077] The lock out means used in the 1st mode of a lock out means should just have not only a 
configuration but the disk section and the support shaft which are shown in drawing 2 . Although it has 
the truncated-cone-like disk section 301 and the cylinder- like support shaft 302, the lock out means of a 
configuration of being shown in drawing 12 (A) - drawing 12 (D), respectively of the lock out means 

300 shown in drawing 2 is also usable. 

[0078] The lock out means shown in drawing 12 (A) has the********** truncated-cone-like disk 
section 301 and the reverse truncated-cone-like support shaft 302 for an inferior surface of tongue. Since 
the shape of a reverse truncated cone then and the spreading starting position of coating liquid can be 
close brought for a support shaft by the center of the disk section 301, the thickness unevenness of a 
paint film can be reduced fiirther. And unlike the case where the whole support shaft 302 is made thin, 
the fall of the mechanical strength of the support shaft 302 can be suppressed. Moreover, since it is hard 
coming to fall when grasping the support shaft 302 by a chuck etc., it is advantageous in the case of 
attachment and detachment of a lock out means, and conveyance. In addition, the whole support shaft 
302 does not need to be a reverse truncated cone-like. That is, some support shafts [ at least ] 302 have 
the shape of a truncated cone which a diameter dwindles toward the disk section 301, and it is good if 
the diameter of a support shaft does not become large in the field near the disk section from it. 
[0079] The lock out means shown in drawing 12 (B) differs in the cross-section configuration of the disk 
section 301 from drawing 12 (A). In order to spread coating liquid uniformly on the disk section 301, it 
is desirable that the thickness of the disk section 301 gradually decreases toward the periphery section. 
In that case, in the cross section of the disk section 301, the configuration of an upper limb where 
coating liquid is spread may be a straight line-like, as shown in drawing 12 (A), and as shown in 
drawing 12 (B), it may be a curve-like. Moreover, as shown in drawing 12 (C), the periphery of the disk 
section 301 may be a vertical plane. However, in drawing 12 (C), thickness t in the periphery of the disk 
section 301 is 0.4mm or less preferably. If thickness t is too large, it will become difficult to apply a 
resin layer uniformly. Moreover, as shown in drawing 12 (D), it is good also considering the thickness 
of the disk section 301 as homogeneity. 

[0080] In a lock out means, the minimum diameter of the support shaft 302 in the about 301 disk section 
is 2nMn or less more preferably less than 4nmi. If the diameter of the support shaft 302 in the about 301 
disk section is too large, a spreading starting position will separate from the center of the disk section 
301, and the thickness unevenness in the direction of a path of the resin layer RL will become large. 
However, if the diameter of the support shaft 302 in the about 301 disk section is too small, since the 
mechanical strength of the support shaft 302 will become inadequate, the above-mentioned minimum 
diameter is 0.7mm or more more preferably 0.5mm or more. Although what is necessary is just to 
determine suitably in consideration of the ease of the handling at the time of grasping etc. so that 
especially the die length of the support shaft 302 may not be limited but supply of the coating liquid to 
the peripheral face may become easy, 10-30mm costs 5-1 00mm more preferably. If the support shaft 
302 is too short, it will be hard coming to carry out supply of the coating Uquid to a peripheral face, and 
will be hard coming to also carry out grasping. On the other hand, handling will become troublesome if 
the support shaft 302 is too long. 

[0081] The diameter of the disk section 301 is larger than the diameter of the feed hole CH of Substrate 
SB, and should be just smaller than the 1st bore of information recording layer IL-1. However, since 
coating liquid 500 tums to the inferior surface of tongue of the disk section 301 and may pollute the 
inner skin of Substrate SB, the thing large 8mm or more of especially the diameter of the disk section 

301 is more desirable than the diameter of a feed hole CH 4mm or more. Moreover, since it is easy to 
produce turbulence in the configuration of the resin layer of the near in case the disk section 301 is 
removed, the thing small 5mm or more of especially the diameter of the disk section 301 is more 
desirable than the 1st bore of information recording layer IL-1 3nim or more. Although a concrete 
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dimension changes also with the diameter of a feed hole, and bores of an information recording layer, 
when applying to manufacture of an optical disk with a diameter of about 60- 130mm, it is usually 
desirable [ especially the diameter of the disk section 301 ] to consider as within the limits of 25-38mm 
20-40mm. 

[0082] Especially the component of a lock out means may not be limited, but may be any, such as a 
metal, resin, and a ceramic, and may be the composite material using these two or more sorts. Moreover, 
the disk section 301 and the support shaft 302 may consist of ingredients which are different from each 
other. However, since a mechanical strength, endurance, and dimensional accuracy are good, as for a 
lock out means, constituting from a metal is desirable. As a metal, a stamless alloy, aliuninum, and an 
aluminium alloy are desirable, for example. 

[0083] As for the front face of the lock out means 300, especially all the front faces of ttie disk section 
301, it is desirable that surface tension is lower than coating liquid. If the front face of the lock out 
means 300 cannot get wet easily to coating liquid, washing of the coating liquid adhering to the front 
face of a lock out means will become easy. Although control of surface tension is possible also by 
choosing the component of a lock out means suitably, it is desirable to perform the hydrofuge and oil- 
repellent processing of Teflon (trademark) processing etc. to the field which wants to make surface 
tension low. 

[0084] the manufacture approach (the 2nd mode), next the 2nd voice of this invention - it attaches like 
and explains. In the 2nd mode, only a spreading process differs from the 1st mode. 
[0085] At the spreading process in the 2nd mode, as shown in drawing 13 , the coating liquid 500 which 
consists of resin or a resin solution is breathed out from the nozzle 400 which is a regurgitation means, 
and is supplied near the inner circumference section of the 1st information recording layer IL-1 forming 
face of Substrate SB. At this time, annular ****** of coating Uquid 500 is formed by carrying out at 
least one revolution of rotary tables 200 comparatively at a low speed. 

[0086] Subsequently, as shown in drawing 14 , La Stampa 100 is contacted to coating liquid 500. 
Although coating liquid 500 may be pressed, a load may be added to La Stampa 100 from the exterior 
and coating liquid 500 may be pressed with the self-weight of La Stampa 100 at this time, in order to 
prevent deformation of La Stampa 100, it is desirable to press with the self-weight of La Stampa 100. In 
addition, resin may be beforehand appHed not only to this approach but to Substrate SB and/or La 
Stampa 100. 

[0087] Subsequently, as shown in drawing 15 , by rotating Substrate SB comparatively in one with La 
Stampa 100 at high speed, coating liquid 500 is spread between Substrate SB and La Stampa 100, and 
the resin layer RL is formed. In order to be dependent on the viscosity of coating liquid, the rotational 
speed at the time of spreading, and tumover time, the thickness of the resin layer RL and its 
homogeneity set these up suitably so that the resin layer RL of the thickness made into the purpose may 
be obtained and the homogeneity of the thickness may become high. Viscosity of coating liquid is set to 
50-lOOOcP, rotational speed is set to 500 - 6000rpm, and, as for tumover time, specifically, it is 
desirable respectively to consider as for 1 - 10 seconds. 

[0088] It is desirable to perform contact to La Stampa 100 and coating liquid 500 in a reduced pressure 
ambient atmosphere. 30 or less kPas of pressures of said reduced pressure ambient atmosphere are 10 or 
less kPas more preferably. Thereby, it can prevent air bubbles mixing into the resin layer RL. In 
addition, spreading of coating liquid 500 may also be performed imder a reduced pressure ambient 
atmosphere. 

[0089] Hardening of the resin layer RL, exfoliation of La Stampa 100 from the resin layer RL, and the 
2nd information layer IL-2 are formed like the 1st mode after this. 

[0090] The matter common to the 1st mode and 2nd mode, next the matter common to the 1st mode and 
2nd mode are explained. 

[0091] This invention constitutes the front face of La Stampa 100 which touches the resm layer RL at 
least from polyolefme system resin or a fluororesin. The transparency of the resin to be used should be 
just high to the ultraviolet rays used for hardening of the resin layer RL. What is necessary is just to 
choose from polyethylene, polypropylene, and the poly methyl pentene suitably as polyolefme system 
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resin, for example. Moreover, what is necessary is just to choose from polytetrafluoroethylene, Pori 
(chlorotrifluoroethylene), and polyperfluoro alkenyl vinyl ether suitably as a fluororesin, for example. 
[0092] Although not limited, especially the manufacture approach of La Stampa 100 is preferably 
manufactured by the injection-molding method, when it constitutes La Stampa from poly define system 
resin. Moreover, what is necessary is just to choose the manufacture approach from the pressing 
calcinating method, an extrusion-molding method, compression forming, an injection-molding method, 
etc. suitably according to the class of fluororesin, when it constitutes La Stampa from a fluororesin. Said 
matrix pattern prepared in the front face of La Stampa 100 can be formed in coincidence at the time of 
shaping. However, the polyolefin resin layer and fluororesin layer which have said matrix pattern 
comparatively on the rigid high substrate whose permeability over an activity energy line consists of the 
high quaUty of the materials (resin, glass, etc.) may be formed by 2P law, and La Stampa 100 may be 
manufactured. 

[0093] Although especially the configuration and dimension of La Stampa are not limited, it usually 
supposes that it is annular like the resin layer RL, and the outer diameter and bore are respectively the 
same as the outer diameter of the resin layer RL, and a bore, then good. However, if the outer diameter 
of La Stampa 100 is set up a Uttle more greatly than the outer diameter of Substrate SB, in an exfoliation 
process, exfoliation of La Stampa 100 from the transparence interlayer TL will become easy. Moreover, 
as for the thickness of La Stampa 100, it is usually desirable to consider as within the limits of 0.3-3mm. 
If La Stampa 100 is too thin, since shaping of La Stampa will become difficult, it becomes difficuU to 
form a uniform concavo-convex pattem over the whole La Stampa surface. On the other hand, if La 
Stampa 100 is too thick, the rigidity of La Stampa will become high too much. Since it is difficult to 
manufacture La Stampa without deformation of curvature etc., deformation exists in La Stampa. In case 
slight deformation presses La Stampa, it is corrected, but if the rigidity of La Stampa is high, it will be 
hard to be set right. Therefore, if La Stampa is too thick, deformation of La Stampa will be imprinted as 
it is by the transparence interlayer, and a transparence interlayer's thickness imevenness will become 
large. 

[0094] In the 2nd mode, resin is spread by rotating both, where resin is inserted between a substrate and 
La Stampa. The centrifugal force produced in the rotation at this time is committed so that the curvature 
of La Stampa may be corrected. In order to use this work effectively, it is desirable to make La Stampa 
comparatively thin, and it is desirable to especially specifically set La Stampa thickness to 0.3- 1.4mm 
0.3-1.8mm. 

[0095] The timing, irradiation time, and exposure reinforcement of UV irradiation also affect a 
transparence interlayer's thickness unevenness, imprint defect, and La Stampa mold-release 
characteristic. Therefore, it is desirable to control by this invention to explain the conditions about UV 
irradiation below. In the 1st mode, after the air bubbles between La Stampa and a resin layer fall out and 
both contact completely, ultraviolet rays are irradiated. In the 2nd mode, ultraviolet rays are irradiated 
immediately after completing spreading so that the spread resin may not flow out more than a substrate 
rim and the La Stampa rim. In the 1st mode and 2nd mode, in order to exfoUate La Stampa easily from 
the transparence interlayer after hardening, it is necessary to stiffen a transparence interlayer nearly 
completely. Since adhesiveness remains in the transparence interlayer that hardening is inadequate, it is 
hard to exfoliate La Stampa. Moreover, if hardening is inadequate, since a transparence interlayer's 
mechanical strength will become inadequate, a transparence interlayer may be damaged in case La 
Stampa is exfoliated. In order to fiiUy harden a transparence interlayer, it is desirable to make the 
amount of UV irradiation into two or more 1 J/cm. In addition, when establishing said imperfect 
hardening process in the 1st mode, it is desirable to make the sum total of the amount of UV irradiation 
in an imperfect hardening process and the amount of UV irradiation after the La Stampa press into two 
or more 1 J/cm. 
[0096] 

[Example] The disk-like substrate SB with the outer diameter of 120mm which prepared the groove 
pattem in example 1 (the 2nd mode) front face, a bore [ of 15mm ] (diameter of a feed hole), and a 
thickness of 1 .2mm (product made from a polycarbonate) was produced with injection molding. 
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Moreover, transparent La Stampa 100 (product made from the poly methyl pentene) with a diameter [ of 
120mm ] and a thickness of 0.6mm which prepared the matrix pattern of a groove in the front face was 
produced with injection molding. In a substrate and La Stampa, the array pitch of a groove set to 0.6 
micrometers, and the groove depth was set to 40nm. The reflecting layer, the dielectric layer, the phase 
change mold recording layer, and the dielectric layer were formed in the groove pattern formation side 
of the above-mentioned substrate by the spatter in this order, and it was referred to as the 1st information 
recording layer IL-1. 

[0097] Subsequently, ultraviolet curing mold resin was dropped near the inner circumference of 
Substrate SB over about 1 round, laying a substrate on a rotary table and rotating it at a low speed. 
Subsequently, rotation was stopped, after carrying La Stampa 100 on the ultraviolet curing mold resin 
dropped once stopping rotation, making coincidence rotate Substrate SB and La Stampa 100 in one 
mostly, spreading ultraviolet curing mold resin by holding for about 2 seconds to rotational-speed 
2000rpm and forming the resin layer RL. 

[0098] Next, it hardened by irradiating ultraviolet rays through La Stampa 100 at the resin layer RL, and 
considered as the transparence interlay er TL. The amount of UV irradiation was made into 1 J/cm2. 
Subsequently, La Stampa 100 was exfoliated from the transparence interlayer TL. Ultraviolet curing 
mold resin did not adhere to La Stampa 100 which exfoliated, but it was checked that the mold-release 
characteristic of La Stampa 100 is good. 

[0099] Subsequently, Au thin film with a thickness of 60nm was formed by the spatter as the 2nd 
information recording layer IL-2 on the transparence interlayer TL, and it considered as the sample for 
evaluation. 

[0100] The scanning electron microscope photograph of Au thin film front face of this sample for 
evaluation was taken. This photograph is shown in drawing 16 . Drawing 16 shows that an imprint 
defect does not exist but the groove pattern is imprinted correctly. 

[0101] Moreover, by sticking and tearing off adhesive tape on a transparence interlayer TL front face, 
the transparence interlayer TL was exfoliated from the sample and the thickness fluctuation in radial was 
measured about the transparence interlayer TL who exfoliated with the contact process level difference 
measuring device (DEKTAK3 made from DEKTAK). A result is shown in drawing 17 . In the graph 
shown in drawing 17 , an axis of abscissa is the distance from a transparence interlayer's core. From 
drawing 17 , this transparence interlayer understands that the thickness fluctuation in radial is small. 
Specifically, the difference of the transparence interlayer's maximum thickness and the minimum 
thickness on information record area (the range of 25-55mm radius) is 6 micrometers or less. 
[0102] On the substrate SB used in the example 2 (the 1st mode) example 1, the 1st information 
recording layer IL-1 was formed like the example 1. 

[0103] Subsequently, as shown in drawing 2 - drawing 8 , the transparence interlayer TL was formed in 
the following procedures using the approach using the lock out means 300. The used lock out means 300 
consists of stainless alloys, and it has the configuration shown in drawing 2 , and the disk section 301 is 
38mm in diameter, and the support shaft 32 is 20mm in the diameter of 1mm, and die length. First, after 
laying Substrate SB on a rotary table and inserting the lock out means 300 in the feed hole CH of 
Substrate SB, ultraviolet curing mold resin (MPZ203 by Nippon Kayaku Co., Ltd., viscosity 90mPas in 
25 degrees C) was supplied to the peripheral face of the support shaft 302, rotating a rotary table by 
60rpm, subsequently, by rotating a rotary table for 3 seconds by 2000rpm, resin was spread and the resin 
layer RL was formed. After estranging the lock out means 300 from Substrate SB, La Stampa 100 used 
in the example 1 was laid on the resin layer RL, and the La Stampa 100 whole surface was pressed to 
homogeneity with the autoclave. After releasing a pressure, by irradiating ultraviolet rays through La 
Stampa 100, the resin layer RL was hardened and it considered as the transparence interlayer TL. The 
amount of UV irradiation presupposed that it is the same as an example 1, Subsequently, La Stampa 100 
was exfoliated from the transparence interlayer TL. Ultraviolet curing mold resin did not adhere to La 
Stampa 100 which exfoliated, but it was checked that the mold-release characteristic of La Stampa 100 
is good. 

[0104] Subsequently, the 2nd information recording layer IL-2 was formed like the example 1 on the 
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transparence interlayer TL, and it considered as the sample for evaluation. When the 2nd information 
recording layer IL-2 front face of this sample for evaluation was observed with the scanning electron 
microscope, the imprint defect did not exist but it has checked that the groove pattem was imprinted 
correctly. 

[0105] Moreover, the thickness fluctuation in radial [ of a transparence interlayer ] was measured like 
the example 1. A resuU is shown in Table 1. In addition, it sets to Table 1, **T is the difference of the 
transparence interlayer's maximum thickness and the minimum thickness on information record area 
(the range of 25-55mm radius), and TM is a transparence interlayer's average thickness. 
[0106] 
[Table 1] 
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[0107] As shown in Table 1, **T is 2.4 micrometers and this transparence interlayer has the good 
homogeneity of thickness. 

[0108] On the substrate used in the example of comparison 1 example 1, the 1st information recording 
layer IL-1 was formed like the example 1. 

[0109] Subsequently, ultraviolet curing mold resin was dropped near the inner circumference of 
Substrate SB over about 1 round, laying Substrate SB on a rotary table and rotating it at a low speed. 
Subsequently, rotational speed is gathered, and rotation was stopped after spreading ultraviolet curing 
mold resin by holding for about 2 seconds to rotational-speed 2000rpm. After checking that the resin 
layer RL is formed over the whole surface of a substrate, La Stampa 100 used in the example 1 was laid 
on the resin layer RL, and the whole surface of La Stampa 100 was pressed to homogeneity with the 
autoclave. After releasing a pressure, by irradiating ultraviolet rays through La Stampa 100, the resin 
layer RL was hardened and it considered as the transparence interlayer TL. The amount of UV 
irradiation presupposed that it is the same as an example 1. Subsequently, La Stampa 100 was exfoliated 
from the transparence interlayer TL. Ultraviolet curing mold resin did not adhere to La Stampa 100 
which exfohated, but it was checked that the mold-release characteristic of La Stampa 100 is good. 
[0110] Subsequently, the 2nd information recording layer IL-2 was formed like the example 1 on the 
transparence interlayer TL, and it considered as the sample for evaluation. When the 2nd information 
recording layer IL-2 front face of this sample for evaluation was observed with the scanning electron 
microscope, the imprint defect was accepted in some places. 

[0111] Moreover, the thickness fluctuation in radial [ of the transparence interlayer TL ] was measured 
like the example 1. A result is shown in drawing 17 . From drawing 17 , this transparence interlayer TL 
understands that the thickness fluctuation in radial is large. Specifically, the difference of the 
transparence interlayer's TL maximum thickness and the minimum thickness on information record area 
(the range of 25-55mm radius) is over 10 micrometers. Since this and the thickness unevenness more 
than equivalent exist also in the resin layer RL before hardening when large in this way, a transparence 
interlayer's thickness unevenness cannot press to homogeneity by La Stampa 100, consequently is 
considered that the imprint defect arose. 

[0112] The effectiveness by using said lock out means in the 2nd effectiveness and 1st mode by the 
mode is clear from the comparison with this example 1 of a comparison, and the above-mentioned 
example 1 and an example 2. 

[01 13] La Stampa 100 was laid on the resin layer RL into the ambient atmosphere of example 3 (1st 
mode) pressure 5kPa, and also the transparence interlayer TL was formed like the example 2. Mixing of 
air bubbles was not accepted for this transparence interlayer TL at all over the whole surface. 
[0114] This transparence interlayer's TL thickness unevenness was measured like the example 1. A 
result is shown in Table 2. 
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[0115] 
[Table 2] 
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[0116] As shown in Table 2, **T is 2.7 micrometers and this transparence interlayer TL has the good 
homogeneity of thickness. 

[0117] On the substrate SB used in the example 4 (the 1st mode) example 1, the 1st information 
recording layer IL-1 was formed like the example 1. 

[0118] Subsequently, the transparence interlayer TL was formed in the following procedures using the 
lock out means 300 used in the example 2. First, rotating a rotary table by 60rpm, after laying Substrate 
SB on a rotary table and inserting the lock out means 300 in the feed hole CH of Substrate SB, the 
ultraviolet curing mold resin used in the example 2 was supplied to the peripheral face of the support 
shaft 302, and, subsequently resin was spread by rotating a rotary table for 3 seconds by 2000rpm. 
[0119] It is ********** during 1 second about the resin which tiie sheet metal-like **** picking means 
was made to approach the periphery side face of Substrate SB, and had protruded it from the substrate 
SB periphery edge on the occasion of this resin spreading when spreading was the 2-second progress 
completed mostly. Subsequently, while keeping away the **** picking means from Substrate SB, 
moderation of a rotary table was started, and the ultraviolet rays of 2 were irradiated for 0.5 seconds the 
reinforcement of 160m W/cm after [ of moderation initiation ] 0.3 seconds. The amount of UV 
irradiation at this time is 80 mJ/cm2, and, thereby, the resin layer RL of an imperfect hardening 
condition was formed. In addition, time amount from moderation initiation to a rotation halt was set as 
for 1 second, a UV irradiation means ~ the product made from Mejiro Precision ~ ultraviolet rays are 
irradiated all over Substrate SB using UV Spot Cure BHG-250 - as ~ the exposure range - the diameter 
of 120mm ~ it set up circularly. However, on the lock out means 300, the mask with a diameter of 
40mm has been arranged so that ultraviolet rays may not be irradiated. 

[0120] Next, after laying La Stampa 100 used in the example 1 into the ambient atmosphere of pressure 
5kPa on the resin layer RL and pressing for 0.5 seconds by the pressure of 2xl05Pa, the pressure was 
released, and subsequently, by irradiating ultraviolet rays through La Stampa 100, the resin layer RL 
was harciened completely and it considered as the transparence interlayer TL. The UV irradiation means 
was irradiated all over Substrate SB using the high pressure mercury vapor lamp (4k W) of USHIO, INC. 
The amount of UV irradiation at this time was set up so that it might become 1 J/cm2 in accordance with 
exposure 80 mJ/cm2 at the time of the above-mentioned imperfect hardening. Mixing of air bubbles was 
not accepted for this transparence mterlayer TL at all over the whole surface. 
[0121] Subsequently, La Stampa 100 was exfoliated from the transparence interlayer TL. Ultraviolet 
curing mold resin did not adhere to La Stampa 100 which exfoliated, but it was checked that the mold- 
release characteristic of La Stampa 100 is good. 

[0122] Subsequently, the 2nd information recording layer IL-2 was formed like the example 1 on the 
transparence interlayer TL, and it considered as the sample for evaluation. When the 2nd information 
recording layer IL-2 front face of this sample for evaluation was observed with the scanning electron 
microscope, the imprint defect did not exist but it has checked that the groove pattem was imprinted 
correctly. 

[0123] Moreover, the thickness fluctuation in radial [ of the transparence interlayer TL ] was measured 
from the laser focus displacement gage LT 8010 by KEYENCE CORP. A result is shown in Table 3. In 
addition, the information record area in this sample is the range of 23-58mm radius. 
[0124] 
[Table 3] 
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[0125] **T is very as small as 2.1 micrometers in Table 3. Before pressing by La Stampa, the 
effectiveness by hardening a resin layer imperfectly is clear from this result. 

[0126] Moreover, with this sample, space did not exist in the transparence interlayer TL. However, with 
the comparison sample which there was no ****** and others, and also produced the resin protruded 
from the substrate SB periphery edge at the time of the resin stratification like this sample, space existed 
in the transparence interlayer TL in near an information record area periphery edge. 
[0127] On the substrate SB used in the example of comparison 2 example 1, the 1st information 
recording layer IL-1 was formed like the example 1. 

[0128] Subsequently, the ultraviolet curing mold resin used in the example 4 was dropped at the location 
of 20mm over about 1 round from the core of Substrate SB, laying Substrate SB on a rotary table and 
making it rotate by 60rpm. Subsequently, rotational speed is gathered, and rotation was stopped after 
spreading ultraviolet curing mold resin by holding for 3 seconds to rotational-speed 2000rpm. After 
checking that the resin layer RL is formed over the whole surface of Substrate SB, on an example 4 and 
these conditions, the press and UV irradiation (exposure 1 J/cm2) of the resin layer RL by La Stampa 
100 were performed, and the transparence interlayer TL was formed. 

[0129] Next, the 2nd information recording layer IL-2 was formed on the transparence interlayer TL like 
the example 4, the sample for evaluation was produced, and the same measurement as an example 4 was 
performed about this sample for evaluation. A result is shown in Table 4. 
[0130] 
[Table 4] 
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[0131] On the 2nd information recording layer IL-2 of the sample for evaluation produced, respectively 
in the mechanical characteristic evaluation example 4 and the example 2 of a comparison of an optical 
disk sample, ultraviolet curing mold resin (viscosity 5,000cP in 25 degrees C) was applied with the spin 
coat (it is the swing end for 10 seconds at 2000rpm), it hardened by irradiating ultraviolet rays, the 
protective layer PL was formed, and it considered as the optical disk sample. On the occasion of a spin 
coat, equahzation of protective layer thickness was achieved using the lock out means 300 like the time 
of transparence interlayer TL formation. 

[0132] The mechanical characteristic of these optical disk samples was measured by machine precision 
measurement machine DC-IOIOC of KOAZU. A result is shown in Table 5. In addition, in Table 5, R- 
Skew is a skew in radial and T-Skew is a skew in a hoop direction. 
[0133] 



[Table 5] 
















R-Skew 


T-SkBW 






(um) 


(deg.) 


(dcg.) 




242 


58.4 


032 


0.25 


tt»m2 


308 


953 


0.44 


034 



[0134] From Table 5, by establishing an imperfect hardening process in the case of transparence middle 
class formation shows that the mechanical characteristic of an optical disk improves. 
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[0135] In addition, it changed to above-mentioned La Stampa, and when La Stampa 100 manufactured 
with injection molding of polyperfluoro alkenyl vinyl ether (SAITOPPU by Asahi Glass Co., Ltd. 
(trademark)) was used and also having been experimented like each above-mentioned example, the 
result equivalent to each above-mentioned example was obtained. 



[Translation done.] 
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